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« 

» 

Aarr. L — On the first Hurricane of September 1853, in the 
Atlantic; mth a Chart; and Notkes of other Sterme: by 

Since 1 first ascertained the rotary and progressive movement 
of storms, in the year 1S21, I have on various occasions endeav- 
ored to show suriie of the results which then became obvious 
or have been established in the progress of more extended inves- 
tigations.* Of the resnhs thus noticed, the systematic rotation of 
storms and gales in d liferent regions, their opposite rotation and 
polar progression on opposite sides of the equator, and the me- 
chanical influence of their rotary action on the movements of the 
barometer, when viewed m their praciicai relations, are the most 
important. 

On the present ofy asKm, I propose to <?ive some account of the 
progression and cxlcnt of the enrliest autumnal hurricane nf IS.");; 
in the north Atlantic. This case is not selected rts diliering in 
its essential features from other gales in the same region, but 
chiedy on account of the unusual extent of route that can be 
traced by direct observations. For it seems to have been inferred 
by some, that those gales which have pceviously been traced and 

* See this .Tmirnal, vols. xx. xxv, xxid, xxxr, and xlii First Series; nu<] vols, i 
and u. New Series: with other coiamunications. For further elucidations in this de- 
pirtment of meteorolugy, aince the year 1887, lee tke Taloable putiIic»tuMi8 of OoL 
Beid, ifr. PiddiogtoD, SufgeoQ Thorn, and oilier writaii. 

Swoem Swum, YoL XVHI, ITo. Sl-^j, 1864. 1 
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their routes shown on onr storm-charts^ must have originated at 
or noar the places where our fust ohservations were obtained. It 
is obvious, however, that such inferences are quite erroneous. 

It is not deemed ^lecessaryr in this stage of the inquiry, to give 
such extensive eUicidations of the rotation and geographical rela- 
tions of the storm-wind as I have shown in the case of the Cuba 
hurricane of Oct. 1844.* I shall therefore only adduce in concise 
form such marine reports and observed phenomena as will serve 
to show the continued cyclonic .violence, progress, and extension 
of the gale. 

In submitting the reports by which its general route is estab- 
lished we shall follow the path of the gale westwardly, from off 
the Cape Verde Islands, crossing the Atlantic to the vicinity of 
Cape Hatteras, on the American coast, and from thence, on its 
recurvated course through the higher latitudes of the Atlantic, in 
the direction of the Spilzbergen sea, and touching, in its vast ex* 
tension, the western shores of the British Islands. 

1. The barque William Money^ from Bomtuiy, experienced heavy 
weather, with shifting winds, Aug. 30th and 31st, la lat. 13^ N., loo. 
29* W., with apparenily worse weather in the vicinity. 

2. Independence^ from Talcahuano, Sept. let, in tat. 15** 40*, loo. 
48" 20^, a violeot harricaoe, beginning at N. £. and ending at £. 8. £. ; 
lost all three topmasts. 

3. Sea, dismasted in the gale, Sept. 2d, lat. 16° N., Ion. 50^ W. 

4. Warwick^ Sept. 3d, severe burricaoe, lat. 16°, loo. 51*^ W. ; ves* 
sel d (imaged. 

5. Hermann^ Sept. 3d, lat. 20*, Ion. 56" W., severe gale 12 bouni: 
barometer falling as low ns 27 30 in. Four other vessels dismasted in 
this vicinily wcTf reported I'rorn 'uio of the Windward Islands ; whore 
some hoav V wealher was experienced at this time. [See nole, p. 10.] 

6. Si/fphidr, Sept. 3d, Int. 22° 29', Ion. 6:j% hurricane ; lost top. 
mast, deck load, 6ic. Two other vessels dismasted Sept. 3d arrived at 
Havana. 

7. Arve, nij^ht of Sept. lid, io lat. 22"" 30', Ion. 63° 50', hurricane ; 
disabled and abandoned. 

8. Ocean Birdy Sept. 4lh, [civil time] at 4 r. m. gale increasing from 
east, with heavy swell, steering soulh, under double reefed topsails, in 
lat. Ion. 69^. At 10 p. m. full hurricane from E. N. £. ; scudded un* 
der bare poles ; wind gradually veering round by the nortb^ during the 
night ; hardest gusts from westward ; at 4 a. m« Sept. 5ih, bad got to 
S. S. W., and hurricane began to abate. During its continuance ran 
before it, through a curve of eighteen points of the compass.f 

9. Brig Commerce^ bound south, had ihe hurricane Sept. 5th, from 
N. £. to S. W., lat. 29'' dC, Ion. 69*" dO' ; was hove on beam ends and 
dismasted. 

♦ This Journal, vn! ii ; IRJt', : New Series. 

f From Capt Atkin.«ioti: The barutneter Lad fallen to 2910 in ibe earlj part of 
thu gale, but was Dot oljeerred daring the period of ite greateet violenoe. 
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10. Regatta, Sept. 6lh, lal 2D' 20 , !on. 7P, liurricane ; veering from 
N. E. to S. \V-. ; split slorm sails ; main rail undpr wntcr three hours ; 
could not bo heard four feet, wiili utmost cifuri of voice. 

11. Elena, totally dismasted, Sept. 6ih, lat. 92°, Ion. 70°. 

12. /. Grierson, for Gulf of Mezieo, Sept. Gil», lat. 31% Ion. 74° SO', 

besry gale from N. N. B., hauling to S. W. ; diimasied. Caroline^ 

crippled in heavy blow, Sept. Sth, and put back to Charleston. 

13. Flash, Sept. Gth, lat. 33'' 40^, Ion. 76'', hurricane from N. £. to 
W.; damaged. 

U. Diont, Sept. 6th, lat. 33^ Id', Ion. 77"* 20^, hurricane from 
£. N. £. ; lost topsails, top*ga1lant«mast8, 

15. G. W. Lawrence^ Sept. 7th, lat. 33", Ion. 75% dismasted in burn* 
cane from E. N. E. 

16. Norfolk Fackely hurricane, Sept. 7tb, lat. dd** 50', Ion. 76'' 20" ; 
disinasted. 

17. Lffow^'dismaatedSept. 7th, lat. 34° 10 , Ion. 74° 10', in a terrific 

gale from the eastward. John Adams, dismasted in hurricane, 

6ib-7ih of Sept. on soiitli side of f^ulf stream. 

18. Viola, disinn-'ed in hurricane, Sept. 7th, near lat. 34° 16', Ion. 73°. 

19. Segesla, Sept. 7ih, lat, 34^ 3:^',loa. 72' 30^ hurricane, S. S. E. 
to N.N. W. ; distnasied. 

20. Steamship Georgia ;* Sept. 6ih, barometer at noon 29'85 ; lat. 
38*9', Ion. 73 55 ; v^iud .suuiiuvarii, with a Inrfje heavy swell from 
souliiward and eastward, indicatinija blow m ihui direction; during ihe 
nighi cloudy, wuii rain. Sept. 7ih, [civil lime] commences cloudy 
with fresh breezes from souiliward and eastward, and heavy cross 
•well; bar. at 1 a. m. 29*78, 4 a. m. 29 76, wind freshening to a gale : 
ttif 1. v. bar. 29*45, blowing heavy and sea rising. At noon bar. had 
descended to 29*10, wind stilt increasing and spa high ; steamer's posi- 
tioo about 80 miles E. of Cape. Hatteras ; [lat. 35"* 14^, !on. 74^ 10 ] ; 
1 ?. M. bar. 28*40 ; blowing very heavy in squalls. At 2*30, modera* 
liog; 3 p. M, bar. 28*20, wind came out from northeastward, whh ex- 
ceeding heavy squalls ; the sea^driH flew across the decks with great 
fury; oo one could withstand .its force ; at 4 p. x. bar. 28*10, blowing 
harder than ever, and so continued till 6*30 p. M. ; skylights and part of 
hurricane deck blown away ; at 10 p. m. still blowing heavy and sea 
high : Midnight bar. 29 in., wind still subsiding ; and at daylight on the 
8ib, had abated sufficiently to make sail ; 8 A. M. weather moderating* 
Noon, lat. 35° 40^, Ion. 72° 48'. 

21. Rescue, Sept. 7th, lat. 36°, Ion. 74° 30', hurricane; dismasted. 
Albemarle, capsized in the hurricane at midnight on the 7th, lat* 

35" 30', Ion. 73° ; all lost except one seaman. 

23. Urn, bound south, Sept. 7tl), lat. 35° 50', Ion. 73° 30^, hurricane, 
from K. S. K. lo W. N. W. ; d ismasied. 

24. Fanni/, Sept. 7th, lat. 35° 09', Ion. 71° 39', hurricane, dismasted. 
~ — Algorna, fur the Chesapeake, dismasted in lat. — , Ion. 70^. [Either 
the dale or the latitude erroneously reported]. 

-5. Brig Swan, Sept. 7th, [civil lime J at noon, lat. 3() , Ion. 
IV 44 , bad reduced to sliort sail, gale S. E. by b., uud iugh aea for last 

* From reports and msmorand^of Gapt Bodd 
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84 boari ; standiDg louth ; 2 p. m. heavy gale ; furled foresail aod bove 

to ; 4 P. K* gale increasing, furled topsail and ecud before it under 
■torm ttay-sail, then bare poles ; 6 p. ^. hurricane, £. S. £. ; bfoaebed 

tOf on port-tack ; 7 ?. At. wind truly terrific ; thrown on beam-ends; 
dismasted ubout 9 p. m ; barometer 28-85 : ['28 94 as compared with 
mine], at 11 p. m. force of hurricane began to abate, and before mid- 
niglit gale huJ vcored to E. N. E. At 1 a. m. Sept. 8ih, gale N. N. E. 
moderating ; 8 M. sliU breezefi ; noon, moderate \ lat. 26^ 13\ loo. 
72** 4(y. 

26. Star, Sept. 7lh, lat 36° 10 , ion. 72% hurricane, from N. E. to 
W. : dismasted. 

27. Addy Sicift, Sept. 6ih, [civil lime] fine wraiher, lat. 37° 20^, Ion. 
71^ liO', bur. 30 10 in., a verij heavij swell J rum S. E.^ gradually in- 
creasing ; wind from S. W. to N. E. Sept. 7lh, line ; light winds from 
N. E. ; 8 A. M. bar. 90 in. ; at noon, lat. 36** 30", Ion. 7 T ; wind S. S. 

a double reefed topsail breeze ; western borizon very basy ; 2 p. h. 
cloudy, wind increasing ; bar. 29'90 ; 5 p. m . sails furled, hove to 
onder storm try^il, sale S« S. slight rain, and tremendous aea 
running ; bar. &*dO ; [six hours from galena center]. 7 P. M. severe 
hurricane from S. E. ; at 8 p, M. vessel on ber beam-ends, beading 
within live points of the wind ; remained in this position until 10 P. M., 
when I cut away the mast, and she righted. At 11 p. m. it was almost 
calm ; at midnight the wind came from the west, with increased vio- 
lence. The wind veered with the sun, that is, from S. E. to West. 
Sept. 8th at 4 a. m. wind decreasing : at 6 a. m. clear weather and 
moderate winds. During the heaviest of the jjale, the sea was smooth.* 

28. Clarissa^ Sept. 7ih, lat. 36°, Ion. 7^, severe hurricane fiorn 8 
r. yi. till ne.\t morning, from S. S. E. to S. VV. ; thrown 00 heam-endst 
with 10*"^ of lopuiast, sails, rudder, Arc. 

29. B. L. Swan, night ofSept. 8ih, [nautical] lat. 37°, Ion. 71", hur- 
ricane, from E. S. E. going round [probably by N.] to N. W. ; dis- 
masted. 

30. Olivier, Sept. Sih, lai. 37', loa. 69% iiunicane, fruui S. \V. 
to N. £. ; dismasted. 

31. 0€ta»ia^ Sept. 8th, lat. 91"* 05', Ion. 68* 04', severe gale from S. 
and heavy seas ; damaged, and one man lost. 

32. /. TT. Buddeckty dismasted in the gale, and foundered : crew 
picked up on the lltb, lat. aS*", Ion. 65% 

33. Adrian and William^ SepL 9th, lat. 89^ Ion. 66* SC, hurri- 
cane; dismasted. 

34. Nauiicon, Sept. 8th, lat. 33° 15', Ion. 65% at daylight gale com- 
menced from S., and increased rapidly: boai*a bulwarks and spara 
awept from the ship. 

35. Bessie Grant, Sept. 6tb, lat. 37° 30', Ion. 63°, in hurricane from 
N. N. E. was thrown on beam-ends aod dismasted. 

* Letter from Cupt. Berry. Severai other captains report a like effect of the 
most violent portion of the hurricane, in sraoollung down the 5^t';i. Capt. Berry 
•tafes, that from 7 to 11 r. x. the cards of his compasBes were living round from 
Cfi't to t 1 ke a top ; perhaps at tlie rate of thirty times a nuoute. When the 
gale was from tb« w«Btem quarter the compiHaa were steady. 
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36. Revenue, Sept. 8th, lat 38" loo. 64° 48', at 10 A. K. the hur- 
licaoe blow all sails from the yards ; at 12 30 aiill increasing ; hove 
on bcam-eods at 1'80 p. m., and di5;ma3ted ; at 5 f. m. hurricaoe abated. 

37. Liverpool^ near lat. 41° 02 , ion. 68° 23', Sept. 9ih ; gale com- 
menced from eastward, blowing hard at N. E. and N. N. £. about four 
hours, late in the afternoon, and veering westward ; baromeler at nooo 
29 20 in. [h^siirnated as 210 miles to the left of the center path]. 

38. Abner Tat/lor, Sept. 8th, lal. ;rj° tiO\ Ion. 66° 20, hurricane, 

from S. E. to N. W. ; dismasted. Georgianci, dismasted on the 8ih, 

in lal 40^, and abandoned. Cairo, thrown oo beam-ends, on southern 

edge of gulf stream, and abandoned. 

39. Glamorgan^ Sept. 9ib, iat. 40°, Ion. 65^, hurricane, from £. N. E. ; 
dismasted. • • 

40. Saragassa, dismasted m viuleiil hurricane, Sept. 8ih, ial. 39°, 
Ion. 63°. ^ 

41. Queni of Sheha, Sept. 7ih, a hurricane, in lat. 39* 50% loo. 
€4* 35^, in which lost apars, aaila and bulwarks ; with other damage, 

42. /tumito, Sept. Sth, severe gale from N. E., lat. 40"", Ion. 64* ; 
thrown on beam-ends and dismasted.— Tar^uin, Sept. 8th, thrown 
down in th« hurricane, in lat 40^ ; lost sails, topmast, &c. 

43. Conqueror., Sept. 8th, lat. 38% loo. 59% hurricane ; dismasted 

aod filled. ^Hoo^, dismasted Sept. 8th, westward of the Grand Bank; 

abandoned. 

44. Matchless, Sept. 8th, lat. 39° 29% loo. 59° 45", severe hurricane 
from south four hours, when it died away and suddenly sbiAed to the 
west, blow'ing very-violent ; dismasted. 

45. Ionian, night of Sept. Sth, lat. 40'', Ion. 60°, took the hurricane 
from S. ; which shifted to N. ; was hove nn henm-ends and dismnsted. 

46. Henry Harheck, Sept. Sth, hurricane c uinmenced at noon troni 
the southward, lat. 40°, Ion. 56°. While lying to was struck by a sea, 
on larboard side, with loss of bulwarks and deck house; five men 
lost or disabled. At 3 a. m. blowing harder, lost topmasts and sails. 
Ship foundered. 

47. Tascarora, on beam-ends, with loss of suiU, Occ, n\ u violent 
hurricane, Sept. 9th, lat. 41°, Ion. 57°, W. 

48. Catfel, damaged in heavy gale from N. W. Sept. 10th, lat. 
48" dC, Ion. 61** 20^ W. 

49. Indej^endeniy Sept. 9th, lat. 40* 20^, Ion. 50* SO', hurricaoe from 
S. W. to N. W. ; lost topmasts, sails, dsc. : at 11 a. x. the hurricane 
blew with its utmost fury ; aod the barometer had then fallen to 27*75 
inches.* 

50. WUdfire, Sept. 9th, lat 42* 04', Ion. 51° 2V, at 11 a. m. under 
elose reefed topsails, wind E., was struck by the hurricane and hove oo 

beam-ends: lost mainmast, topmasts, Arc, and one man. 

51. Albert Gallatin, Sept. 8th, lat. 39°, Ion. 48°, severe hurricane 

•ix hours, from S. S. E. to N. W. 

52. Charles Hiwihertson, Sept. 9th, lat. 43° 16, Ion. 45°, in the gale 
under dnuble reefed topsails, wind s-nddenly changed from to N. 
without any warning and blew a hurricane ; lost sails, die. 

« 

*From tho offidal nport aod protest of Oapt. Smith. 
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58. London^ Sept. 9tfi, squally, with rata ; 9 a. M. barometer 39-80 : 
noobf lat. 48* 18^, Ion. 44'' id' ; at 2 p. M. barometer ^*60 ; blowing 
harder ; 8 p. m. bar. 29'40, with appearances of a heavy blow ; wind 
S. veering to S. W. ; 4 p. M. bar. 29*20 ; nearly calm, but looked 

threatening : At 4*30 p. m. bar. 29 inches, when the blast struck us 
from N. W., like a discharge of cannon ; went before it furiously ; 
burst the spencer and sprun:: main-yard ; ship settling nwfiy every few 
seconds as if going down. At 5 p. m. bar. liad risen to ; at 6 p. m. 
the fury of the hurricane was broken, but the gale blew from N. VV. 
through the oight ; moderaiinu r\r i\ooi\ of lOili in lat. 42° 27', Ion. 46° ; 
so thai at 2 p. m. we h:i i ^vi (\iro aad main topsails.* [Estimated 165 
miles to rh^ right of center palh.j 

54. Connecticut, Sept. 9th, lat. 44° 30', Ion. 47'', terrific hurricane ; 
at 10 A. M. broached to : lost spars and sails, with four seamen ; at 
noon, gale gradually abated ; ship lying to oo port tack, with head 
N. E. 

55. Washington,, Sept. lOlh and llih, lai. 4(i°, Ion. 48°, heavy gale 

at S. S. W., veering round to the northward. Wilton, from Jamaica, 

was dismasted in the gale Sept 10th. 

56. Nallumiel Thomson, Sept. 10th, lat 42* 26^, Ion. 88°, severe hur- 
ricane from S. S. W. to N. N. W. for 12 hours ; ship on beam ends 
for three hours ; lost all sails. ■ Jwio, for Bremen, had the hurricane 

Sept. 9th, lost three men : was spoken 18th, lat. 41% Ion. 42**. Kexie^ 

from Mirimicbi, encountered it on the lOlb, from S. £., with much 
damage. 

57. Mereury^ Sept 12Lh [.'], lat. 44*, Ion. 41*, took the hurricane 

from S. 

58. Hibemia, Sept 10th, lat 45°, loo. 4Sl% hurricane, from N. £. 

to S. VV. 

59. Ofmxppee, Sept. 10th, lat. 46° 30\ Ion. 42° 30', very heavy gale 
from S. E. to N. : spli? sails, stove bulwarks, cVc. 

60. Wej/frn Km/3irf, Sept. 9lh, lat. 46^, Ion. hurricane, from 
S. E. and S. to N. N. E. ; lost spars and sails, with other damage. 

61. Sardm, Sept. 9ih [lOih lat. 43° 16', Ion. 32° 24', ia a hurri- 
cane, lost siiilsand bulwarks ; with other damage. 

62. Burlington, Supi. 10th, lat. 40° 45', Ion. 29% severe gale, 16 
hours. 

63. John Winthrop, Sept. 9th, lat. 35° 48', Ion. 29° SO', severe hur- 
ricane, from S. W. to N. ; lost spars, sails, dzc. 

64. Oltfmpm, Sept. 10th, lat 86*, Ion. 27% hurricane, with loss of 
topmasts, sails, and rigging. 

- 65. John Dwnlap^ Sept 11th, lat 46* IS', Ion. 82* 15^, hurricane; 
lost sails, dec. 

66. Eli WhUnep, Sept llth, heavy gale, with damage. Sept 12th, 
lat 47° 19 , Ion. 30° 38', saw Barbara Ann, disabled. 

67. C/ara Wheeler, Sept. lOih, lat. 49*, Ion. 85*, was thrown on beam- 
ends, with loss, llth, gale still continuing, saw a large ship in dismasted 
condition. 

* From Frot C. U. Shepard, Hbm pMstogar on ibe Loodon. 
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68L Roberi JTei/y, Sept lOtb^ lat 40* SC^ loo. 31"*, horrieane ; loit 
Milt, dse. : barometer fell to 28*15 incher. 

69. RiaUo^ io the gale, lat. SO"" 26', Ion. W 43', shipped a heavy 
SMiv filled cabin, shifted cargo, dec. 

70. Brig Eliuihelk^ Sept. 9th, lat. 45'', Ion. 29"" 30', heavy gale from 
S. £. to N. £. ; hove on heam-eoda while under hare polea ; gale 
abated at 4 p. m. next day. 

71. Stephen Chver, Sept. lOib, lat 4T* IS', Ion. 30* I6\ hurricane 
from N. W. aod VV. S. VV. ; thrown on beam-ends and dismasted. 

72. Emperor, Sept. lOih, lat. 47** 30', Ion. 30° m^, severe gale from 
S. S. E. to N. VV. ending in a perfrct hurricane; lost sails, spnrs, dtc. 

73. Roi/alUl^ diMuasted io the gaie, Sept lOih, kt 4£i%loo. 30° SO' ; 
tbaodoned. 

74. Southerner, Sept. !)ih, ended with increasing gale from E. S. E. : 
lOfh. at 4 A. M. gale licavy from N. E. ; 5 a. M. a hurricanu ; 7 a M. 
brouched to unHor bare poles; 2 P. M. wind hauled to N.N. W. blowing 
iremendousiy ; barometer 28*27 in. ; 7 P. M. heavy cross sea ; 10 f. m. 
7 uci water in hold : at 1 1 iiU i*. m. crew took to the boat. Sept. 
llUi, at G 30 A. u, ship went down head iuruaiust, in lai. 47^ ion. 
30° 24'. 

75. Caroline, Sept. 10th, lat. 48* 12', Ion. 30**, gale commenced in 
heavy squalls from E. S. £., soon hauling Io diflerent points of the 
compass, and blowing a hurricane ; laid six hours under bare polea ; 
tbe furled canvass blown from yards, with other damage. 

76. Hmest Qaeai, severe hurricane Sept 10th, lat 47* lO', Ion* 
39* 30^ ; from S. S. W to N. W. 

77. George HMurty for Havre, violent gale Sept lOth, between lat« 
48^ tod 49^ ; Ion. 30* ; was hove down and lay many hours on port- 
side. 

78. Palermo, Sept. 10th, lat 49®, Ion. 31°, in hurricane from S. E., 
decks swept, with loss of the mate : gale continued next day from N. W. ; 
in lat. 48°, Ion. 30°. On three following days strong winds from S. W. 

to .\. W., to Ion. 18°. 

79. William Hitchcock, lost sails, dec. in the hurricane from W. S. W. 
Sep-. lOih, lat. 46° 30', Ion. 27°. 

■^0. Deron, in violent gale, under hare poles, Sept. 12th [?], lost spars, 
bulwarks, binnacle, &c. iVc. ; lat. 4()' Ion. 26° 40. 

Victoria, dismasted and water-logged in terrific gale from west- 
ward, Sept. 10th, lat. 47° 17', Ion. 27° 09'. 

82. Che.^npeak, Sept. 10th, lat. 47'' 10', ion. 27° 30^ severe hurricane 
from S. 10. lo N. ; received much damage. 

83. Mnropolis, Sept. lOlb, laU 47°, Ion. 26°, gale from S. W. to 
N. VV. ; dismasted. 

6^1. Josephine, hurricane, Sept. lOiij, lat. 47° 01', Ion. 24°.— Next 
ciay, passed Lady Seymour, dismasted. 

65. Larpool, Sept. 1 1th, lat. 48°, Ion. 25°, heavy p^le ; on beam-ends 
four hours, with much damage ; barometer, 28*52 mches. 

86. &itca^, abandoned Sept 11 th, lat 48* 80', loo. 24*" 30', at 9 a. m : 
visd then lieavy from N. Was wrecked the day previous in the gsle. 

87. Alexina, hurricane. Sept 11th, lat« 46*, Ion. 22* 50^; hove on 
besm*ends, with much damage. 
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88. Brovm, Sept. lOUi, lat. 49'' 45', Ion. 25°, lying to with strong gmle 

from S. £. ; about 4 p. m. it felt dead calm for about half an hour, 
while rain fell in torrents; at 4 a sudden gust came up from the 
west, and continued to b!ow a prrff c! Iiurricane; ship hove to under 
bare poles, and leaking badly : b v. M. hurncaiie as violent as ever. At 
1 A. M. vessel fell over and was dismasted; crew taken ofTon 16th. 

89. Barque Elizabeth^ at Quebec, reports; Sept, 11, !at, 47** 56', 
Ion. 22° 07', experienced a hurricane from S. W. which proved to be 
a revolving storm. Ai jinrlnight, wind veered from VV. to W. N. W. 
Ai 2 A. M. being most viokui, it blew away the close reefed topsails. 
The ship being laid to wilh head to the southward, escaped the vortex.* 

90. Avalanche, Sept. lOlh, lal. 48% Ion. 20' 15' ; at 4 P. M. [civil 
time] fiiale very severe at S. S. £. ; brought the ship under a single top- 
•atl ; [bound west] at 5 1, M. barometer 86*50, was ttrudc with a heavy 
gust from N. W., and thence twice round the compass : 6 p. m. lying 
to under baro poles, barometer 28*70 ; gale, after the crisis, moeily 
N. N. by compass. [N. W. nearly.] Sept. 11th, at 8 A. K. wind 
N. W., and so far moderated as to allow a close reefed main-topsaiUt 

91. Rufus JSC. Page, in the gale, Sept. 11th, lat. 39^, loo. IT, was 
struck by a heavy squall from the northward and dismasted. 

92. Barque Swan, from Lisbon, Sept. 12th lat. 36'' 50^, loD. 
15'' 25', severe gale from E. N. E. round by S. to N. W. 

93. Wifliam Ray, Sept. lllh, lat. 49" 10^ Ion. 20*30', hard gales ; 
fit 1 p. M. furled all sails and hove to, in a mountainous sea ; midnight, 
dreadful sea, ship hiy on her broadside ; 6 A. M. got before the wind un- 
der double reefed fore-topsail ; water-logged ; abandooed on 14th. 
The gale veered from S. by the W., to VV. N. W. 

94. Euterpe, Sept. 9th, lat. 48"^ V2', Ion. 19' severe hurricane, 
which cnme on at S. E. and abated al N. W. 

95. Esther G. Barney, severe gale Sept. lOlh, lat. 48° 04', loil« 
18° 36' ; threw over part of cargo. 

9G. Nicholas Biddle, lat. 52% Ion. 19*^, dismasted Sept. 14th [.^], 
while lying to in a gale from N. N. W. 

96 a. R. M. steamer Andti^ severo gale, S. W, veering to N. N. W. ; 
lat. 5P 30', Ion. 18^ 30^; barometer 28*46. 

97. ConBlaniint^ lost sails, top-gaIlant«masts, and sprung fore*topiimat 
in the gale from W. S. W., Sept. 14th lat. W 34% Ion. IT W 
' 98. Devonport, took the gale Sept. 10th, lat 54% Ion* $ contipued 
till 6 A. M. of 12th, with heavy sea. 

99. Commerce J lost Spars and sails in the gale. Sept 10tb» lat 48* 
53', Ion. 13° 40^. 

100. Mary Glover, in gale from S. W., Sept 11th, lat 50°, Ion. 14% 
lo£t mainsail, with other damage. 

101. Susan ^ Sarah, Sept. 11th, lat. 55° 20', Ion. 15° 30', in severo 
gale from S. W. wad hove on beam-ends; lost mizenmast and one man. 
Keturoed to port 

* It tfK) oftrti hnpprns tbnt f-hip-s. v,hcn runt)ing' 'wos'tward in a southerly galeiQ 
iho*r* Intttndes. and Uning thus in tlie rit'ht side of the Btonn-piitlj, aro. hove to tm- 
witiiiiijiy on the port-tack ; perhaps as more convenient, or with a view to avoiding 
mme loie in distance. Of the increaeed danger of thb tack, vAm tJt tk9 ri^lki Hmt 
of the atorm-pnih, in the northeru hsmlqilier^ sveiy navigator should be informed. 
' f Statement of Gapt Iieach. 
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109. Ann»^ from Orkaey, for Limerick, lost bulwarks in the gale, ' 

wiih sundry other damages ; was as far ns lat. 55"* iiO', Ion. 10° 16^ W. ; 
hoveio for sixty hours, and drifted ofl' Tory Island ; never experienced 
such n sea.- — Nepiunc^ with loss of foremast, was passed Sept. 13th, 

lat. 50% Ion. 25° 10'. 

103. Zanoni^ from Greenock; Sept. llih, lat. 57*^, ton. 15", heavy 
gnk : sprung a leak, and was abandoned. This position is on the 

Rockdll Bank. 

104. Virginia, from Gothenburg, Sept. l^th, [nnut.?] in lat. 60'' 4(V, 
!oii. 11° encountered a heavy gale nnd was struck by a heavy sea 
which caused the sliip to leak : in continuance of the bad weather, lost 
topmasts, and bore up for the nearest port, hi ad good weather previous 
to this gale.* 

The master of an English brig who was off the Lands £nd of Com^ 
wall in this gale, reported to Capt. Leach of the Avalsnche that iti 

strcng'h was only sufficient to bring him to two-reefed topsails. 

At Scilly, Sept. lOih, wind S. S. E. to S. W. fresh, with heavy rain; 
bar. 29 50: Sept. 11th, wind S. S. W., fresh, with rain; bar.39'70, 
to 29-75. 

At Holyhead, 70 miles west of Liverpool, Sept. 10lh| wind £• to 

S. E., fresh : 1 Ith, S. \V., hard gale and squally. 

On the western coast of England and coast of Ireland, the exterior 
portion of this cyclone set in from the eastern or southern quarter, and 
veered to the westward as the body of the storm passed on to the north- 
ward ; with " a very heavy ground sea on the coast.'' 

At Tobermory, I. of Mull, lat. 56** 37', Ion. 6** 04' W., Sept. 11th, 
A. M., a heavy gale from N. E. : evening more moderate. The varia- 
tion being 28^° VV., shows ihe wind at N. G\° W., true. In view of 
the ireuding of the strait and the higli land along its auillierxi openings 
this may consist with an oui&ido gale Uum N. N. W. 

The foregoing accounts show the right border of the aform to 
bare extended to the shores of England ; but in no extraordinary 
force, and with a depression of less than half an inch in the ba« 
IOmeter : while the axial area, with the more active portion of 
the cyclone, appears to have passed over the Rockall Bank or on 
a center-path still more distant from the British Islands, in 
conrse toward the polar basin. See Track xxiv on the Chart. 

In reviewing the daily progress and phenomena of the storm, 
it should he recullected that most of ihc sea accoutits are given 
in naniical time, and tints ate often one day iii advance of the 
calendar. Tiie direciiuii of the winds being given by compass, 

*Thc wlinle minibcr of T( --(>1>; notirrd i?i tlir f<>rpq"nirp reports. \^ 125; of which 
104 are ^vn to htive reportt d tlicir si vcrrtl jKii^iliuus at the time of ihe gale, or the 
same is otbcrwi!*€ indicated. I liave a further list of 17 ve^eeU, lost or disabled ia 
the gale, making an aggregate of 148 Tesf el^ reported. Of tbe»e, no Imb thaa 1$ 
'ff vrc lost or dismastod ; and 46 were crii^kd, or cUmagod : ivhile of tbe ranaJoiog 
21. no rfpnrt nf injuries wa'? mnde. 

Of t\m vast series of disasters, not one was ocxasioncd by rocks, shoals, or a lee 
diore. Tbe ikie of a fiir greater Dumber of TeMilt (probably of le« commetdal 
Talne.) wbichvere doobUees expoeed m Ibis gale^caanol aoir be aeeertaineii 

Siooin> SmuMB, YoL XVm, JXo, 6t,^vilj, 1 864. S 
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10 Cape Verde and Haiteras Hurrieatie* 

a correction of ten to thirty two degrees is required for the west- 
erly variation, from off Georges Shoals to the Rockall Bank, and 
the shores of Europe. 

The first report in the above series is important, viewed as the 
earliest notice, and as from a region long supposed to be free 
from bnrricanes and gales ; of which more hereafter. 

The commencement of the gale at N. E. with the Independ- 
ence (2) marks nearly its center-path. Oi> carrying back the 
trace-line derived from this and subsequent reports, it appears 
that the WiiHam Money (1) was north of this line, in the right 
side of the gale, as relates to its course of progression. The In- 
dependence was also on the right of the center-path, during the 
middle and latter part of the gale, as is shown by the veering of 
the wind : both vessels being bonnd northward. The positions 
reported, are probably those of the noon immediately preceding 
the oiist!t of the gale. 

Tlio lIcnjKuiH (5) was bnniid southward. Ilonco her final 
position in ihc gale was ])n>b(il)ly more soniliwaid than that re- 
ported. The remarkable fall lu her barometer showed a position 
near to the axis of the stnrm.* 

The Ocean Ilinl (S) first encountered the gale at E. N. E., 
which places her in the right-front of the storm. Had she ilien 
hove to on the starboard tack, the wind wonld have veered l)y 
the east, as with (2); but steering south, and then scudding 
before ilie wind during the ni^^ht, she crossed the 
center-path and ran partly rotmd the axis of rota- n 
tion; and had the j^alc been slower in its ad- 
Vance, she might thus liavc completed an entire / 
cinMiir. This case ol runnina: with the wind, i , ^- 

with another which I shall adduce, may be of \^ ^ 
interest to some who think we have not shown 
the wind's rotation. 

The rate of advance appears to have lessened as the storm ap- 
proached the line or axis of equal diurnal motion; the position of 
]^hich, on this occasion, appears to have been somewhat above 
the 30th parallel of iatitude.f 

* In the New York Daih- Times, I find a letter of which the followine is an ex- 
tract; whidi, with an ot)viuus correction, probably {^nvcs the true place of the Her^ 

TM:!r)n in tbr •j:ale: "St. Thorvi-is, Sept 19, \>^7>'.). On tlic Ith, tlio barometer fvll, 

aiiU the wmti was frosh from the North, j^iviug ri.>*e to boiuc apprehensiou that a 
. hurricane was at hand. But it was only the wind from tlic wings of one passing 
just to the rini tli of our isLind. The Danish bark Hermann encountered it on Sept. 
2nd. lat, 53°, and Ion. 18°, [obviou<ly Int. 18°, Ion. 5:;°]. On the 4th. it h.id arrived 
to the nffthoa^t of na, where the French brifj: DUimoiui, and the American briir Carl- 
ton^ ixoxix iUKtoii. and the schooner Ann Maria^ frum Baltimore, t^txu^rErlod %viih its 
finy. CoL Rein's Theory, or rather Hr. Redpield's Theoiy of g} i.ii ry moTe- 
ments of these Btomn, am no longer be doubted. A ▼esaei waa seen by the JHtt- 
monJ on the 1th, <Ii-in.i>t(Ml." 

J From the ph^'.^icai relations between the diurnal rotation of the earth's crust 
that of the immediately incumbent atmosphere, wliicli result from the inertia 
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The progtession of the gale, as in former cases, appears to hare 
been greatly accelerated after it passed the axis of equal diurnal 
motion, on its recurvated course through the temperate and higher 
latitudes. The following estimates aie roughly made, by set* 
ting off the progression on the Chart, as shown in trace zxiv, 
reckoning in English miles, at seventy for a degree of the me- 
ridian. 

From a point opposite the position of the William Money (1) 
to that opposite the Hermann (3) 





Houra. 


Miles. 


A V. ]>or hour. 


Say, ... - 


84 


1942 


22 


To position of Ocean Bird (8) 


50 


980 


19*6 


" Georgia (20) 


62 


814 


13 


Addy Swift (27) 


7 


175 


25 


" Independent (49) 


36 


1102 


306 


" Avalanche (90) 


30 


1505 


50 


" Virginia (104) 


i5{}) 


768 


50-6 (?) 




284 


7276 





aiki unstable mobility of the latter, tbu great 6torm<; of the inter-tropical regtous 
wmA necessarily have a westerly profession ; the rate of which denotes the exist- 
iDf difference of the diiirnal motion. Jt u shown al^o by numerous iovestigatione of 
thr^o storms that thr ir vrostwardly movement as intoi^ral p'irtiona of the lower at- 
mosphere, is united, in uir*<t cases, with u lonstant uiovrninit from th^ ffpuiior. 
Heiice the relative movement becomes northwesterly ; unii is continued until the 
■torm reaches a parallel of latitude where the ditiraal motion of the earth*s crust 
and tlat of the lower incumbent atmosphere are equal. Tliis line, or \ye\t, I call the 
Bx\< of ffjt)-'-^ •Viirnal motion. It often marks tlie exterior limits of th* trade winds; 
and Its position is found to vaiy at dilTerent times, and in different seas or rei^ions: 
good examples of which are found in the several points of recurvation seen in the 
sloniit<tracks on the Chart. On crossing: this axi^, the diuniai motion of the lower 
atmosphere is found to exceed thiit of the earth's surface, anil proilucea a relative 
mt>vement from the west, which, combined with the confirmed movenient from the 
equator, determines the route of Uie storm through the tenijxirate latitudes. 

TVs prevailing tendency or movement from the equator, hi the mferior strata 
of the atmosphere, is equally developed in the temperate latitudes, at all seasons of 
the year. If is pni]),i1.1y <iui' to the general gravitation of the atmospliere, acting 
counter to liie centrilugal eifcct of the eiuih's rotation: for the Uitter force, owing 
to the ^eater axial radius, is necessarily greatest in tlic higher atmosphere, iu re* 
paw Myond the eognisaace of our observations. 

In tho^ cast's where the eiisterly and westerly currents of rotation are less act- 
ive, or in otlu r ^Tr>r«I when the diurnal mntir.n of the lower ritinosphero is least un- 

3ual to that of the earth's surface, the alternate westerly and easterly progression 
the stmrm becomes greatly modified, in degree, though subject to the same gene- 
ral law of planetary dynamics. This may be seen exemplitied on the Chart, in 
track-! vir, xix. xx, nn l V^A. Ueid's I3f iinii'l i IniiTienTie. of S. pt. 18^*.). This dynam- 
ical law ;^ovems the proj^ress of all cyclones, lu)wevt;r gentle in their rotary action; 
sod neeeaj>arily applies to the general movements of the lower atmosphere. 

The h»er atmoftphere, in my a])prehension, includes all that portion of the atmos- 
phere in whidi the direction of its currents can Ix' dist t im .1 by means of natural 
phepoi'iprm : nnd, in five Inrirrt-t -en-^e. with an iij ju r Hunt not liii^her than is indica* 
ted by a j)r( -sure of lourteen inches of the barometer. In a luor^ restricted sense, 
I woold apply it to the lower winds and currents so for only as to iodode an eleva- 
tiao of ibor tSiouiand, to six thousand feet above the eur&oe. The latter will ptob- 
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Thus we have an estimated distance of 7276 miles, traversed 
by the storm in about twelve days: at an average rate of progres- 
sion of nearly 26 miles an hoar. 

The slower rate of progression at and near the axis or belt of 
equal diurnal motion, accords with results ascertaiiKMl in my pre- 
vious inquiries, and with those severally shown by Rcid, Tuoxf, 
and PiDDiNOTON, in the gales of the Southern Ocean and the 
Asiatic Seas. 

In my approximated delineation of the axis line or center-path 
on the Chart, I have had reference to the path of greatest vio* 
lence, where^ observations were had from both sides, and espe- 
cially to the opposite veering of the wind, which is found in the 
opposite sides of an advancing cyclone. Northeastward of Gape 
HatteraSy we find the storm-center to have passed between the 
Oeor^ (20) and the Swan (25) on one hand, and the Addy 
Swift (27) on the other. 

The incurvation of the storm*path toward the Azores is quite 
remarkable. This feature I first noticed in the case of the storm 
of Sept. 1846, as shown by observations extending to lal. 62^ 30', 
lai beyond the limits of my former map. on which its Hack 
(xix) was first dehneated. This tr:iciiiy, will) lluit of iho litirri- 
cane of August IS51, (xxii^ h:is been copied on tins Ciiart, and 
extended without farther alteration. The number and extent of 
the reports obtained in the present case, have niduced me to de- 
lineate this feature more fnlly than 1 first inieiided. Its probable 
relation to the expansion and perhaps llie falling otf of the souih- 
eni ])ortion of the cyclone toward the equator, may be considered 
bereafter. 

Eastward of the Grand Bank, nearly all the reports are from 
the riiiht side of the storm-path, and so far as appears, mostly at 
great distance from the true axis patli of ilie <iale. This may be 
owing to the dnninished violence of the two left quadrants of the 
cyclone, caused by its accelerated progression, as well as to the 
paucity of reports from the more northern portions of the Allan- 
tic, which are less frequented by navigators. That the cyclonic 
nucleus of the storm had become greatly enlarged, and that it 
pursued the general course I have indicated, appears from its 
widespread violence, and the intensity and wide extent of its 
influence on the barometer, and, especially, by the most northera 
reports. From these few northern reports, we see this violence 

abtif include th(* entire voluine of all oor great itomu; except on high table lands 

or ui mouotainotLs localitiedi. 

But «« regatxls the moYemeote in the upper atmoi^phero, in re^^rlt^na Iiiglier Uian 
the liniltR tirt^t menUoQed, almost nothin;^ appears to have been Y(>t learned; at' 

th >u:;h inference"*, nr^ed with great rdiifiil* nee, have been i*nfHv iciif ly common. 
Tl'hese inferences may be as variant as the hypotlu on 'wliii li tin v arc fonri.ied; 
and seldom appear recuuciiable with visible plieuuuieua, U ikaa^i be widely :ui«i tmre- 
fulljr oonuderod. 
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eiteoded beyond lat 6(P, in the general direction of the Feroe 
blaodS) and the main entrance to the Arctic Sea. 

In other cases we find, that after passing the latitude of Ber- 
muda, the expansion of the storms is often so great that their 
flouthem portions advance nearly from west to east ; but reach 
the successive meridians no sooner, and sometimes even later 
than the axial portion of the gale, which pursties a more north* 
easterly course. Thus in the present case, east of Ion. 60^, and 
between lat. 35^ 30' and lat. 42^30', a belt of seven degrees, we 
h.ive a series ui tliii icea observLiLiuns, carry nig us cast to Ion. 
15' 25', in lat. 36^ 50'; almost to iho southwestern cxtrciiiity of 
Eurof)e. See reports 43, 44, 4b, 47, 49, .'il, 50, (lULluding Juno,) 
62, 63, 04, 91, 92. If, instead of the broad range of our present 
inquiry, we were limited, as in the United States, to fewer j^ral- 
lels of the temperate latitudes, how readily might an east pro- 
gression of tliu Storm be shown, by these partial observaiioas, and 
its true course remain unuotirod. 

But I apprehend this soutliwrird expansion of the storm to 
have been due to something more than the centrifugal force of 
the cyclone, acting against the statical pressure of the circumja- 
cent ntn^osphere. lii siich a wide-spread cyclone, whose diame- 
ter on the 9th of Se[)teniber extended from Newfoundland,* to 
beyond the Azores, or more than loUO miles, how could its vast 
eniireness be much longer maintained, against both the centrifu- 
gal and gravitating forces of the earth, acting in opposite direc- 
tions, and with opposite degrees of effect, or predominance^ on 
the sides respectively nearest the equator and the pole ? May we 
not suppose that the southern portion of the gale was in process 
of separation or falling off toward the equator, and thus supply- 
ing tlie influx which sustains the inferior trade winds in north- 
western Africa and the eastern Atlantic ? And is not such a view 
flDpported, in some degree, by the gradually altered course of the 
nacleus of the storm, which in becoming more free from the 
eqnatorial influence, is left to pursne its course toward the polar 
basin under the predominating influence of direct gravitation ? 

In reference to these questions, it may be stated that the Steam* 
er City of London^ in her passage from the Mediterranean, where 
she had fine weather, left Gibraltar Sept. 1 1th, and encountered 
strong gales from N. E. with heavy sea ; arriving at Southampton 
on the 18th ;-*thus showing a brisk movement of the winds, at 
this period, toward Madeira and the lower latitudes.! 

♦ Through the kindness of K. Dinwitidie, Esq., I am in possession of nl^crvations 
made at Harbor Grace, in Tirinity Bay, N. F., lat. 47° 40', Ion. SS® 16^ which show 
tiiat tlie left margin of the storm touched that place Sept 9th, with a stiff wbd 
from N. E.. iin-I clnndy. 

* Takiii'^ iiUu view tho j^catly dimiiii-hctl forco of thi> at the entrance of tlie 
^Qglish Cuttuuel, and iluit we have nu notice uf its uction in the Bay of Biscay, 
vfaUe we trace Hs yvAsxMs^ emHnuautly irom off Cape Hatteras to the Rockall Bta^ 
fcad beyond lat. 60° on one han<l, and to lat. 86*^ 50' and Ion. 15° 26' on the other, 
vith aU the chaiacteiittics of a serere gale, I eoiife« that some solotioii like tha 
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14 Cape Verde and HaUerae 

Effect op thc Stobm-MTind on the Barometbil— The no* 
failing mechanical effect of the cyclonic wind in producing a fall 
of the barometer within the area of its circuit, and greatest in the 
axial region of the cyclone, is clearly seen in this storm. The 
following are the cases reported in which the barometer fell below 
29 inches : to which I hare annexed a rough estimate of the prol>* 
able distance of the vessel from the axis of the storm at the time 
of nearest approach. 

Mmimiim or Btiomcir. 8appo»* <l stance bom 

Jriclies. g i!( s axis. 

Hermann (5) 27*30 iirar. 

Georgia (20) 28 20 45 miles. 

Swan (25) 27 94 " 

Independent (49) 2775 220 " 

Robert Kelly (68) 28-15 2r^r, " 

Southerner (74) 28 27 240 " 

Larpool (85) 28 52 315 " 

Avalanche (90) 28 50 430 " 

Andes (96 a) 28*48 280 

From observations of the barometer and winds taken at vari- 
ous points in the United States near the Atlantic coast, and from 
those made at the signal station in Bermuda, it appears that the 

storm was but little felt at the latter place, except as exhibiting 

the trne cyclonic wind, from 6th to bih, from S. E., veering grad- 
ually from S. K. to S. \V., as the bearing and progression of the 
storm became changed; wilh a force of wind marked from 2 to 
4 ; the barometer at 10, at noon of r)lh. Glh and 7lh and 30 07 
at noon of Sth. The left side uf the storm ciicroached lo some 
extent upon the eastern borders of \orlh Carolina and \ ir^iina. 
At Scn[>pernnng, N. C, lat. o V 50', Ion. 76^ 20', the cyciomc 
wind blew from X. E., with a force marked 3 and 2, with rain; 
and the lower stratmn of clouds [the trne storm-send or cyclonic 
stratnm] flew rapidly from N. E. ; Ihe upper cIdui/s (juitc sn!/. 
At 9 p. M., the wind iiad veered to S. W. Nn observations of 
barometer. At Fort .Monme, Va., the rcjiorted direction of the 
storiii-wind and cloud, are the same as at Scuj»|>eruoug, with rain 
from 8. W. at \t r. m., with tiiniKhM* and lii^hlning. 

At Savannah, on the 5th and bth, in front of the storm, the 
maximum of the barometer was 30 20, and 30- 19; on the 7ih, 
the minimum of the report is 30 0G, and on the Sth, under the 
rear portion of its annular wave, 30 '21. At Jacksonville, East 

above is apparently rf4uire<i. The normal coarse of the circulation, or of the " cur- 
rent of ruUiiion'' in the b:L>in of the North Atlaniic, btftween htUtuJcs lu° mxd 50^, 
n> 11 us thii rctutes taken by some storms which h;ivo recurvatcil in low latitudi% 
clearly indicate that a part <»f Iht* t>ut inovini,' atnvi plir ro. from the i?iter tropical 
latitudes, iu the western Atbuitic mid thu Mcxicm Ouli, niuvcs in an elliptical cir- 
cuit, and returns to the trade wind in the eastern Atlantic. This apparent tendentiy 
in or ni -routes is peen in Col. Roi«r8 tiack of tho great hurricane of BarWloes in 
17t<0, and in my tnuk xv, on the pn setit Chart ; alto in trri 'k xiii of n.y former 
Charts wbidi bQiUx been uu Cluu-t ill lu vuL i ul tUia Jounui, 2fow Sorius. 



Digitized by Google 



Curves of Barometric Profession, 



15 



Florida, nearly the same: as also at Charleston. S. C, nearer to 
ilic jtaili of ihc storm : and scarcely falling l»elow 30 inches at 
Ni'W York and Nantucket, as the storm passcfl. Hot at Camden, 
S. C 140 miles N. N. W/ of Charleston and 28U anUv^ W . 8. W. 
of HaUeras, the successive maxima on the inh and 8fh were only 
3004. and 30 inches; shovvmjz this [)lace to tiave been beyond 
the crest of tlie external bnroTnctric wave. When storm-tracks 
reciirvate on the interior meridians of the United States, the 
minimum depression of the barometer frequently moves nearly 
parallel to the direction from Camden either to Uatteras or to 
Chesapeak Bay.* 

The annexed diagram shows the barometric cnrve at Washing* 
too, Fort Monroe, steamer Georgia, and Bermuda, while the 
itorm was passing between the latter and Washington. These 
two [ilaces are distant from each other about 840 miles; which 
perhaps may be considered as an approximate measure of the 
barmelric diameter of the storm on the 7th of September* The 
barometric curve of the Georgia, if increased so as to reach the 
mtnimnm of the Swan^ may represent a section through the cen- 
ter of the cyclone, in the direction of the storm's progression. 



tSlifnn-Curir$ oj barv/n'frlc progression. 

A. M. SEPTUtMA 7th P. &t I SxPT. Stiu A. K, 

3a9 19369133ef 




1. Cm «t WwhingtMi : S. at Fort Monioe : 3. StmiiiMr GMigias 4. Brig 8fVHi : 
i. Ship Eafle» ctotring in fnat of ttorai : 0. Bermuda. 

* I am indebted, on tlni oeeasion, to the ofiimK of the Smithitonian TnstittitioQ, and 
toGeo. Law9<>n, cliief of the medicnl 1 uromi at Wa>hin^^t4>n, for ohscrvationi^ from 
various parts of the Uiiitetl Stati*^ ; ;il to Lit-ut, 3I:njry. iSiipt. of tlie Naval {)l>ser- 
f&torv, tor nb>tracU» of the lc^bi>oks of *5hip Euglc, uiid bteamer ^ortbero Light. 
S«);^Nia WUliamsoo and Harriaon of the Navy, and many ahip-maaten^ and olhen, 
Wtc Undlj' aided my inquiries* 
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It will be seen that the above diagram includes a period of 
thirty-three honrs ; and if we rate the progression at twenty-fire 
miles an hour, it will comprise a distance of 826 miles. It con- 
tains the curve derived from observations on board the ship Eagle. 

I add the following condensed statement which is derived from, 
the abstract of the ship's log sent me by Lieut Maury. 

The clipper ship Eagle^ Warren, from Rio, crossed the center- 
path on the morning of Sept. 7th, perhaps 350 miles in front of 
the axis of the gale, while running in the direction of Gape Biay. 
It is interesting to find that this vessel, which crossed the equator 
Aug. I7th, was overtaken by the external barometric wave of 
the storm as early as 4th-5th of Sept., and by a long sweU 
coming vp from S. E. ; being then from 100 miles to 60 miles 
southward of Bermuda. Through the 6th, winds from southeast 
quarter, veering to South, with a heavy swell from S. S, W. ; 
latitude at iiooii 34 -^ olV, Ion. GIP 32' ; bar. 3011. Sept. 7lh, 
a very heavy swell fnnn S. S. W. ; wind fresh, from S. S. K. to 
S. S. W. ; and from S. S. W. back to E.N. R. — bar. at 8 a. m- 
29-90, at noon, 29 84 in. lat. 37^ 17', Ion. 72^ 28': p. m. very 
threatening ap|)earances from S. E. by S. to S. W., with a very 
heavy swell from S. W. ; at 4 p. m. bar. 29 70, — at 5 p. m., 2977 ; 
wind fresh from E. N. E. to N. ; 8 p. m., lightning at N. W. ; at 

II p. M., in a lieavy squall, wind s! lifted to N. N. W. ; no rain ; 

heavy sea still. Se})t. 8th, ciiuidy; no sea; lat. at noon, 

38"^ 38', Ion. 74^ 13'; bar. 30 inches. 

Tlic steamer Northern Liizhf, bound for the Isthmus, wa?: sev- 
eral hniirs ahead of t!)c (rrnr'jifi, and on a more pistcni tiack. 
She crossed the ceiUer-path in Iront of the gale, and ran through 

lis eastern side. Sept. 7th, lat. 34^ 30', Ion. 73° 25' ,• through 

the day, strong gales from the South ; with a heavy sea from 

S. W. Sept. 8th, lat. 32^ 01', Ion. 73^, strong gales from S.W., 

with heavy squalls, and a large sea from W, N. W.: Clear in 
the S. £., with stormy appearances in the N. and W. found 

the weather improving as we made south. ^This account is 

probably in nautical time. 

The socceeding diagram represents, in its horizontal scale, the 
distance of 840 miles between Washington and Bermuda. The 
full line (1) represents, approximately, the barometric curve 
through the center of the storm, transversely to Us path. The 
comparison of this transverse curve with the central curve ofpnh 
gression, indicated on p. 18, is of some interest; although we have 
no observations intermediate to the Swan and Bermuda. The re- 
semblance of the two central cross-curves may show that the storm 
was of nearly equal extent and force on all of its sides, at that time. 

I have been apprehensive of a clerical error in the barometric 
report from Fort Monroe for 3 p. h. and 9 p. m. of Sept. 7th ; and 
that 29 063 and 29 087, should have read 29-63 and 29 87, re- 
spectively. In preparing the second diagram I became convinced 
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that the correction is required ; and have accordingly applied it, 
in tracing the transverse curve: but have drawn a short trace 
line to show the observations as found in the report. 

I have also inserted in this diagram, in broken lines, the trans- 
verse barometric curve through the center of the Cuba hurricane 
of October, 1844 ; when in nearly the same geographical position. 
This curve is approximated lioin twenty-eight observations in 
the path oi that stonu. 



MarpmHric 8tarm'€fiew9, iranmrat to the Progrttdci^ 




J. Tr.u.s\er«« contrc-curvo of Cape Vcrtle and HnttJTus hurricane, Sept. 7, V^Z* 
% Traniverfte cenier-curve of Cuba hurricane oi 18 1 i, Oct. Gib. 



YoancAL Rotation of the Gale. — The true character of this 
gale ss a cyclone, is made evident by the foregoing series of ob- 
lervations. This is most extensively shown by the various ob- 
servations made on all sides of the storm during its passage 
between Bermuda and the nearer portions of the United States. 
The absolute whirlwind movement of the storm stratum, and the 
increasing rapidity of its leftwise rotation which is found in 
approaching the axial area, from whatever side of the storm, as 
well as the direct effects of this increased rotation on the fall of 
the barometer, in the interior portions of the gale, are made man« 
ifest by direct observation. This I might point out in full detail, 
were it at all necessary in the present stage of the inquiry. Nor « 
can these results be evaded by denominating any one portion of 
ihe cyclonic wind, on either side of the cyclone, as another or 
distifict gale. The local variations and inequalities of the cy- 
clonic actiuii and Uic; errors, uuperfectioiis or defects which njay 
exist lu the reports, arc alike overburiie by the amoiuit of evidence 
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which sems to show the extent and general entirenesa of the 
yortical rotation in the gale.* 

It would be an error to suppose that the galea and harricanes 
which have been traced on our storm charts, were but exceptional 
cases of cyclonic action and progression in the winds of our globe. 
For there is a constant succession of rotary moTements, greatly 
variant in their activity and their visible effectSi and to which I 
shall farther allude. It is the more violent cyclones, however, 
that afford us complete evidence of their geographic routes and 
their continued movement of rotation. 

Of this active class, designated as hurricanes, gales, and storms, 
it is believed that the tracks or routes ot' several huudred mi^lit 
be added to our storm maps, by can lully collating ihe records 
which already exist. It is certain that a large number iiiiuht be 
traced from the records and imlices now in my possession or oth- 
erwise at hand ; of which, the case I have now presented is but 
a single exauiple. But tlie storms noticed in the succeeding por- 
tions of tins article arc selected iu reference to their peculiar bK'al- 
ities, as showing the uniCorm extension of the cyclonic system in 
equal latitudes around the cl<>l)e, rather than for the amonnl of 
informaUou pusbesbed^ regarding their extent and progre&siou. 

(To be oootinued.) 

Art. II. — Account of a Rainboio caused by Lif^^ht vpjlecied Jiuuh 
Water ; by Prof. E. S. Snell, of Amherst College. 

I BAVx received from my friend and former pupil, Mr. H. M. 
Adams, of the Theological Seminary in East Windsor, Conn., a 
very interesting description of a brilliant rainbow scene, witnessed 
by himself and others, on the 24th of Sept. last. After a slight 
shower, the sun shone out, about 5 p. h., and produced the usual 
primary and secondary bows, except that they were of uncommon 
brightness. Pour or five supernnmeraries, exceedingly vivid and 
beautiful, underlined the upper part of the primary, the usual at- 
tendant of a very brilliant rainbow. Iu addition to ihc.^e, there 
was seen an excentric bow, quite as luminous as the secondary, 
but in angular size and order of colors, just like the primary, and 

• Wliilo the printing of these pn<?o<; was in projrrcss I receive'? from the g^rem- 
mcnt ol Denmark, through Consul Bcch, obiiervations made at Oefjord, on Sknge 
Stnmds Bay in the north of ToeSand, hi lat 40' N., Ion. 20® 40' W. ; which show 
the maxiaiumpre^urc in advance of tlic < vrl<me to liave been 29*75 in., at 1 p.m. Sept. 
10th, umier an cn-t w iixl, the force nf wlm h iiiiiikcJ 2. The fall of the barometer 
under the cyclone continued till the iii_'lit of I 'Jtli; the lowest observations being 
2912 in. ai 10 p.m. of 12th, and 2911 m. at G a. m. of 13tli. The wind was a E. 
on the 1 1 th and 12Ui, and, on the riBio^ of the barometer, iraa foUoved ^ the N. W. 
wind of tlie cTrlono on the 13tli. which afterward.-* changed to S. W., it^s force beinflf 
marked 1, normal efit'ct of flu* cyclone nt fVf Jr^rd, n pn^iition ■whicli i« rrmnrk- 

ably sheltered fruni the force of the cyclonic wmds, by tlie pecuUar outline and the 
extenttre elevations of Iceland, it deaerviiw of notice ; not takinit into account the 
modified direction and the abatement of Aree which appear-^ to occur in the left 
quadranta of the galee in this highly nortlieni portion of the Athmtic 
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vertex 4^ above it lie extremitiee came withm 15^ of the hori- 
zoo, and if prolonged a little, would hare intereected the pri* 
mvf itself. This gorgeous display lasted some ten minutes, 
when the third bow begaa to fade at the top, and soon wholly dis- 
appeared. (See Fig. 1.) 

Mr. Adams rightly judged that this additional bow was the 
effect of the sun's rays, retiected from the Connecticut river, wliich 
runs on the west side of the Seniiiiary hill, and wlu>su waters 
were then very placid. It was iu fact a primary bow produced 
by an image of the sim in the river. As the vertex of the re- 
decied bow was 4^ above that of the secondary, or 16*^ above 
that of the prininry. the image of the sun must have been 16° 
below liie snii itself, and the sun therefore 8^ above the horizon. 
Ill first consideruig the case, I found it diilicult to conceive, that 
the stratum of li^-'ht, reflected so obliquely from a narrow belt of 
water, could have sufficient thickness to form a bow occupying 
between 1(30^ and lliP of a circle. 

The accompanying vertical section through the axes of the 
bows, exhibits in their true proportions, the breadth of the river, 
the distance and elevation of the observer, and the thickness of 
the leflected sheet of light; and shows pretty accurately what 



nmat have been the situation of the drops concerned in producing 
the upper and lower parts of the bow. ( See fig. 2. ) The breadth 
of the river, AB, is a little more than half a mile. The observer 
at D, is elevated 100 feet above the level of A B, and his distance 
from B, the nearest bank of the river, is three-fourths of a mile. 
S D H is the axis of the direct bows, iuchned 8^ to the horizon. 
The axis of the reflected bow, I D H', intersects S D H at D, ma- 
king with it an angle of 16^. A B E F is the reflected sheet of 
light which penetrates the shower and forms the image-bow. Its 
thickness in the section G 13, meastires about 370 feet. R D, 
VD, making with DH the angles 40^ 17' and 42^ 2', are the 
nd and violet rays from the summit of the primary bow; vD, 
to much elevated, as to cross the secondary, and extend at the 
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rD, in like manner, mark the top of the secondary, making with 
DH rospoctiTely the angles 50^ 59", and 54^ 9' ; while I), v' D, 
are drawn so as to make the angles 40^ 17' and 42^ 2f with the 
axis of reflected light, IDH'. These last rays must come from 
drops occupying the space Ee; D F is next drawn, at an incli- 
nation of 15^ with the horizon, that being the estimaled height 
of the eztramities of the image*bow. This line, piercing the lu- 
minous stratum in F/^ indicates the position of the drops which 
produced the lower portions of the bow. D E, representing the 
distance of the remotest drops, which cotild reflect the summit-* 
rays to the eye, » about one-half of A B, or one-fourth of a mile ; 
and these droj)s, if falling perpendicularly, would reach the 
ground within 900 feel of the observer. But the lowest rays, 
vertically projected iu F D, must come from drops, whose least 

D F cos 7^ 

distance from the eye, is — . , , -: since F D is 7^ above the 

' ' cos 12 ' 2' ' 

axis DIP. Now T) F in the sectiori is abnm cpiai to DH. or 
three-foiirlhs of a mile. Iletice tlu* ray. whose vertical projeeiioii 
is DF, IS m. xcos 42^ 2' = one mile in length, very 

nearly. The lines, BG, D E, and D F, may be readily calcula- 
ted, and will be found to accord nearly with the above values. 
It appears, then, that the drops forming the top of the bow, can- 
not fall at a ^rea^cr distance than 900 feet, while those forming 
the lower ends, cannot fall nearer than 5200 feet. 

How can we account for what at first view seems to be true, 
that the light already somewhat enfeebled by reflection from the 
river, should be able to penetrate more than 4000 feet into the 
shower, and then retnrn through the same 4000 feet of rain, and 
yet reach the eye in suflicient qnantities to exhibit brilliant colors ? 
I apprehend that this part of the phenomenon can be explained 
only on the supposition that several favorable circumstances con- 
spired to produce a remarkable result. 

1. The air was undoubtedly so clear that the stm shone with 
intense brightness. The extraordinary brilliancy of the bows, 
and the number and vividness of the supernumeraries, are a suf- 
ficient proof of this. 

2. The shower was probably not very dense: so tli it ihe ravs 
could penetrate into it much iuaher ihau u^ual, and ielura agam 
to the eye. 

3. A more important favoring circumstance than any other, 
perhaps, would be a convexity toward the observer of the nearest 
outline of the shower; so that, w^bile rain was falling within 900 
feet of him in a direction precisely oppoiiUe to the sun, and thus 
nnnr eiioiii^h to form the top of the bow, the nearest rniii. cm the 
riLilit n?)d left, where the e.\treni!tir< wore seen. lumlit be aUOil or 
()(MHJ feet distant. If the lii^'ht was intense, and the drops sparse, 
then a mnch less degree of curvature might be attended with the 
same result. In the present iostancOi there can be little doubt, 
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I think, that the western limit of the shower was more or less 
coo?ez towards the point of observation. 

4. If the rirer bends eastward at all on the North and 8oath 
of tbe observer's position, this circumstance would virtually add 
80 much to its width, since the rays forming the branches of the 
bow would then fall lower than B F in the vertical projection. 
Whether this is so, I am not informed. 

It is obvious from an inspection of the figure, that most of the 
retlectcd bow would disappear sooner than tlie direct bows, inas- 
much as the niiLMilai- thickness of the hniiinous stiaiuni, at its in- 
tersectiuij u iih the shower, would ray>idly diminish as the .shower 
retired. And, liulhermore, as the vertex was produced by the 
nearest dro[>s, this part must have vauibhed Urst, as was observed 
to be the fact. 

Had the sun been about 6^ above the horizon, the vertex of 
the image-bow would have coincided with that of the secondary : 
and by its oppusiic arrangement of col(ti>, would have partially 
neutralized its tints, and made a white segment coiiimon to tiie 
two. it wa? in this aspect that tlie direct and retiected bows 
presented tiiemselves to the view of Dr. Flalley, in 1098, on the 
bank of the river Dee, of which he published aa account ia the 
Transactions of the Royal Society. 

To the inquiry, why do not those, who live near a sheet of 
water, more frequently witness the reflected bow, it may be re- 
plied, that, if the water is not of greater width than a fraction of 
a mile, the favorable circumstances already enumerated will very 
larely concur to produce the phenomenon with much distinct* 
oess; and if there are several miles of water, so as to reilecta 
beam of large vertical thickness, yet the surface would very 
mrely be smooth enough, directly after a shower, to form a single 
and well-defined inuige of the sun. And it may be added, that there 
are few persons, exce|)t such as have made the theory of the rain- 
bow a matter of careful study, who would consider a bow as par- 
ticularly noticeable and worthy of description, simply because it 
happened to intersect the others, especially if, as must ordinarily be 
the case, the intersecting bow was only a short and indistinct arch. 



Art. III. — On Changes of the Sea- Level effected by existing 
Pfnjsical Causes during slated periodeof time; by Ajlvrxd 
TrLOB, F.aS 

Intredudion. 

Tn First Fart of the ensuing paper is occupied with the de- 
tails of the probable amount of the solid matter annually brought 
into the ocean by rivers and other agents, in suspension and solu- 
tion : and the conclusion is arrived at, that the quantity of detri- 
tus iliiia diblributcd oii tiic sca-boltom would displace enough 

* from the FMosophical Magawae for Apnl, 



Digitized by 



2lit A. Tylar oit Changm of tht S&t-Lmi ^tdei hf 



water to cause an elevation of the oceanoleinel to theezlent of at 
teaat 3 inches in 10,000 years. 

Id the Second Pm an endeavor is made to compate the wmr 
ber of such periods of 10,000 years that must have elapsed doiy 
ing the accumnlattoD of the immense mass of recent freshwater 
strata said to exist in the valley of the MississippL 

The calculation as to the latter is made from the dola collected 
by observers in America, of the extent of the deposit in question ; 
and it is here supposed, first, that in former periods the some 
quantity of mud as at present has been annually carried into the 
Gulf of Mexico; and secondly, that the amount of sediment de- 
posited on the delta and ])lains of the Mississippi does not exceed 
one-tenth part of the solid material which has Imen carried out 
(suspended in the water of the river) into dl^lliut parts of the 
Gulf of Mexico, or into the Atlantic Ocean itself. 

Vxom recent accounts hy Mr. C. Ellet, of the fTnited States, it 
appears tliat a column of fresh water, \\ nnli* wide and nhnnt 7 
feet deep, is constantly entering the (jiull of Mexico at a speed of 
2 to 2i niilos I r liour, and tlnats on the surface of a stratum of 
salt water, to which it partially conimtinicaies its own velocity. 
And below this a stratum of sea-watt r is loniid to W. flowing iti 
an o[)posite direction to that of the two strata of fresh and salt 
water above it. See figs. 1 and 2. 

From the data submitted, it would appear that the aceiunal»- 
tioQ of the alluvial deposit of the Mississippi must have occupied 
a great number of periods, during each of which an elevation of 
the sea*level of 3 inches may have occurred. 

The general conclusion arrived at is, that the sea-level cannot 
be coosidered as stationary for practical geological purposes, since 
the operation of present physical causes would produce a consid- 
erable change in its height, even during the constniction of a re- 
cent deposit like that in the valley of the Mississippi, which may 
be called small and local compared with those older formations 
familiar to geological observers. 

But the subsidence and elevation of the crust of the earth 
would be accompanied by alterations of the area of the sea-bed ; 
and the frequency of such movements would therefore furnish 
addicional reasons for not considering the sea-level permanent for 
the lengthened periods requisite for ihc accumulatiou ui sedi- 
mentary deposits of any magnitude. 

In the Third Part of this paper an attrrn[it is made to direct 
attention to the Jiliiciilty of finding iuiy tcbt by which to distin- 
gnisli bUata gradually accumulated durujg a long-continued up- 
ward movement of the sea-level, from those strata formed on a 
sea-butiom slowly subsiding while the ocean-lovel was station- 
ary. In either case no chaiieo of depth of water may hare oc- 
curred of sutiicieat importauce to cause the removal of the Mol* 
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hnca lohabiliDg the locality, and therefore the discovery of the 
mime species of organic remains from top to bott<m of a thick 
dtfosU is not an abeolute proof (as has been supposed*} that 




* *Tn fmnatioiw from a few bmidred to a fhoaHuicI feet and niywards in tluck* 
DCiB, the whole of which does actumlly belong to the same geological age, and it 
therefore cliaracterized by tho same fossil?, most curioim nn<l iniportant results ni.iy 
W mnetimes deduced if the positioo or relative heights at which the groups of Iba- 
fSk are imbedded be noted; and tbfai !■ a point usually neglected. For, thaidte to 
the researdiea of Prof. E. Furhcs, the depth of water undier which *a collection of 
•hells lire(l ran now be appmxini.itely told ; and thus the movement of the crust of 
th(» earth. wl)ilst the strata including the shells won^ aecuniulatin^, can be inferred. 

" For in^taDce, if at the bottom of a dili^ say bUO feet in height, a set of sheila 
are buried which must haTo lived under water only 60 or 100 feet in depth, it is 
dear that the bottom of the sea must have sunk to have allowed of the deposition 
of the 700 feet of superincumbent submarine strata; tobsequonUy the iThole 800 
feet must hare been upraised. ' (Darwin.) 
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gradual subsidence has occurred during that particular formation ; 
because the coudilion of equal depth of water doriag any deposit 
might be produced either by subsidence of the sea-bottom or ele> 
vation of the sea-level, or by both conjointly. 

In discussing these questions, the writer has not assumed that 
dtiring gradual subsidences or gradual elevations, greater denuda- 
tions or dei)ositions would occur than when the level of the land 
and $ea*bottom was stationary ; because it is not certain, either 
that during such gentle oscillations the forces that would produce 
denudation are sensibly diminished or increased, or that the rocks 
which are brought within the reach of denuding forces are neces* 
saiily more easily worn away than those which were previously 
expu^icd lu the same iuiluciiccs. 

Pabt L 

It has long been acknowledged that the quantity of detritus 
annually carried int ' the ocean from various sources must dis- 
place an e(]ual volume of water, and thus tend to raise (lie level 
of the sea. Many years since it was estimated by an Italian that 
this chan-^e miudit amnnnt to one fnot in a thousand years. The 
gcjicrai opmion on this subject lias been, that the etfecls produced 
by the present supplies of detritus would be too nunute to be 
perceptible, and on geological inquiries the ocean-level has been 
considered as permanent for all practical purposes.* I here pro- 
pose to offer the evidence of present denudation in certain coun- 
tries where careful observations have been made, in order to show, 
that, if such rapid destruction of land occurs in most localities, 
then the operation of present physical causes must be amply sut^- 
ficient to effect a perceptible alteration in the sea*levet in a mod- 
erate space of time. 

The mere consideration of the imniber of cubic feet of detritus 
. annually removed from any tract of land by its rivers, does not 
produce so striking an impression upon the mind as the state- 
ment of how much the mean surface level ot the district in ques- 
tion would be reduced by such a removal. This information 
may be obtained by calculation from the published accounts of 
the quantity of mud annually abstracted from districts of known 
dimensions by their rivers. In this manner it is found that the 
Ganges would in about 1751 years, at its present annual rate, car- 
ry away from the land it drains (which is supposed to be about 
400,000 square miles) as much detritus as would cover that area 
to the depth of one foot, as the following calculation will show: 

Thus, 27,870,400 (superficial feet in a mile) X 400,000 
11.151,360.000,000, the number of superficial feet in the area of 
4UU,UU0 s^uatu uules diuiucd by the Ganges. The number 

• Uanfredl See Lydl's FdodplM, 1S50, p. StO and S48. 
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of cubic feet of detritus discharged annually by lhat met is 
6,36S,r)77, 1 1 )0. (See Ly^U'a Principles.) 

6,368,677,400 1 ^ . ^ r r. 

1I,15I,360,00 0;Q()0 = 1751 ' ^^^^^'^^'^V '^'^ '^^^^^'^^ 
mean leirel of the Ganges district is ^^.^ of a foot annually, or 

1 foot in 1751 years. 

6,368,677,440 cubic feet of mud discharged x S56 water to 
mud ^ 5,444,074,988,640 = the number of cubic feel of water 
annually discharged by the Ganges. 

5,444»0r4,288,640 , , ^ , , 

i~r oTTm ni wTTm/; = atK)ut i a loot, 50 that the mean annual 

1 1, lo I,t5o0,000,000 

discharge of walor is equal to about G inches of rain on the whole 
area of 400.000 square niiles. 

Tfie Mis<is>if)p!, on (he other hand, would occupy 9000 years 
at lis {trej^eht auniial rate in reducing to the amount of one foot 
the inerin sui laee-level of the district it drains, which is compu* 
to ] at eleven hiuidred thousand square miles. Tlie result is ob- 
tained as follows : 

If 3.702,758,400 ciibic feet of mud are annually carried down 
by the Mississippi i sifire the mud is to the water as I to oOOO), 
3,702,758.400 X 3UUi) 1 1, 108.275.20(1. Dili) -= the nuniher of 
cubic feet of water anmially carried by the river into the Gidf of 
Mexico. The area of district drained by this river is stated 
at 1.100.000 square miles - 52bU X 5280 27,878,400 = the 
number of su|)erficial feet in a mi!e — 27.S78, 100 X 1,1(H)J)00 = 
30.606.210.000,000— the nimiher of superficial feet contained 
ill the area of 1,100,000 square miles drained solely by the Mis- 
lissippi. 

li,108,275,200»000 

3Q,666,24U,0U0,00a * Consequently the 

water carried down by the rivec is equal ta about 4 inches of rain 
over the surface of land drained. 

If U be assumed lhat the levels of the rivers, lakes, and springs 
ve Ihe same in this district at the same period of two consecu- 
tive years, the water sufficient to produce the above-mentioned 
4 inches of the total of rain-fatl upon the whole of this district 
most have been annually derived from clouds which have been 
charged with vapor in parts of the earth beyond the confines of 
the tract of country under consideration ; since, if the 4 inches 
of rain annually carried into the Gulf of Mexico were not re- 
placed from foreiirn somces, the levels of the rivers, lakes, and 
sprinijq must rapidly fall. 

1 iitj estimate of denudation obtained from these coinitrirs may 
be incorrect when apf)lied to other lands dilicring in akiiude and 
receij.t of rain. Besides, many nvers empty themselves into 
lakes and inland seas, and otlier extensive tracts are entirely with* 
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out rain. Since there mnst be extensive districts which contribute 
no detritus whatever to rivers, I pro|)oso to nsstunc that one half 
the earth's surrare only is drained by rivers flowing directly into 
the sea,* and that the average supply of detritus does not exceed 
that atforded by the district through which the Mississippi flows (a 
country where there are no verjr high mountains, and only a 
moderate quantity of rain). 

The quantity of sohible salts annually carried into the ocean 
must amount to a very large volume, particularly as rivep-water 
always contains matter in solution, while it is only during two or 
three months of the year that alluvium in suspension is carried 
down iu large quantities. The proportion of 8ohil)le salts in the 
water of the Thames is 17 to 70,000, or 1 to 4117 : while the 
proportion of alluvium suspended in the water of the Miesissippi 
is as 1 to 30(>0.t 

The level of the land is as mtich reduced by what is carried 
away in solution, as if this were naud and sand removed in sns* 
pension ; and a submarine deposit formed from materials brought 
into the sea in solution will displaqe a volume of water equal to 
their former bulk ; and therefore, when the annual supply of sol* 
uble salts to the ocean does not exceed the quantity separated 
from solution, the same effect will be produced upoti the sea-level 
by matter introduced, whether it be in solution or suspension. 
While the proportion of the land to the ocean remains as 1 to 3,{ 
it is evident that a redtiction of 3 feet iu the mean surface-level 
of the land must take place by denudation before a volume of 
detritus would be conveyed into the sea suflicient to displace 
enough water to nccaision an eievalioa of one foot ou the ocean- 
levcl. (See fig. 3.) 

There is great need of further inforiiuiiion respecting the 
amount ot' sediment carried down by other rivers besides those 
mentioned; yet if the rate of deinidalion obtained from the sta- 
tistics of tlie Ganges and Mississippi be any guide to wliat is oc- 
curring on tiie reinaiiicirr ol' ihe sloh(\ we cannot suppose that an 
indefinite time would be required for llic performance of a deini- 
dation, which should reduce the mean surface-level of the land 
3 feet and raise that of the ocean 1 foot. It was dnrin£^ the con- 
templation of the changes of level tliat might have been pro- 
duced by the operations of ordinary physical nsrents upon the sur- 
face of the earth, that Fliitton was led to rmiark that it was not 
necessary to suppose the area of the laud always maintained the 

* By refarenee to Johnston's Pbjmcnl Atlas, the etIcnUted proportion of land 
drained by rivers running into European lakes and inland seas may be seen. 

\ F(.r the st;iti-tio* of the Mi^^ii^^^ippi Kiver. s^cp Sir riunli s Lyt^ll's SeooiDfi Visit 
to tlie UnilfU SliiteK, edit. 1847, vol. ii. p. 219 to i'r>r;, nu i ,>(!;, r ]iInreR. 

X M. Balbi shows (Atlas, Soc. Diff. Useful KnowltMigi*, lb44) that the land on the 
|[)ot>e Muals 87,641,000 square geographical miles, the sea equaJs 110,675,000 square 
geographical milea. 
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same extent, but (hat from time to 
time new land would be formed by 
the elevatory morements of the sea- 
.boltom to compensate for \^ Iiat had 
been carried into the ocean by the 
continued opemtiooe of rivers and 
breakers.* In speaking of the ele- 
vation of the sea-level, I only refer 
to the intervals between those move- 
ments of the land which might 
neutralize in an instant all that had 
been effected by the operation of 
rivecs for immense periods of time* 

It would add very much to the 
interest of this inquiry if any proof 
could be brought forward of a re- 
cent gradual upward movement of 
the sea-level. This would, how- 
ever, be ditficult to observe, f on ac- 
count of the rise in the water con- 
cealing the evi(Jei]ce of its former 
level, except just at the mouths of 
rivers, where the deposits of ihivia- 
lile alhiviiim might raise the land 
from time to lime n^d keep it al- 
ways above tlie risini; waters. 

The de[>osils situated at a few 
such lucalities have been described 
by the Lebl observers, and I hope to 
j^how that in several cases there are 
a[)[;earances which might he partly 
explained by chancres of the sea- 
level, but that a inueh greater uiini- 
bei of cases and more certain evi- 
dence would be needed before stich 
an . event could be satisfactorily 
proved. I projwse 4o make some 
remarks upon this poiut, after hav- 
ing submitted the evidence which 
has induced me to believe that the 
supply of detritus under present 

• " It ie not Dccessiir y ilud the present hind 
Aoold be worn sway uid vasted exactly in 

prop<irtion n.s new land sliall appoar ; or con- 
tcr-rlv. tint an eqiuil proportion of new land 
sbnukl bc' produo^d as the old is luade to dia- 
•ppear." (Hutton'a Theory of the Earth, 1796, 
i. p. 106.) 

t S«o Darwin, Oond BmSb, ^ edit ^851, 
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physical conditions is snfiicient to raise the ocean level 3 or 4 
inches ill 1U,0U0 years, provided uo subsidence or elevation disr 
tnrbed the result. 

To this subject I now proceed. Sir Charles LyelTs published 
statements of the quantity of mud aunually^carried down by the 
Mississippi and Ganges appear to have been made with so much 
care, that they may be a better guide to the general rate of remo- 
val of soil by rivers than information obtained from a greater 
number of smaller rivers, which of course are more likely to be 
ioduenced by local circumstances. Eleven hundred thousand 
square miles of land are drained by the Mississippi,* which annu- 
ally discharges a quantity of water equal in volume to 4 inches of 
rain, or about one-tenth of the total rain-fall over this entire sur- 
face, which forms one-fifth part of North America-f From the 
mean of a great number of observations, the average quantity of 
alluvium suspended in the water appears to be 1 part hi 3000. 
Consequently, as the water annually drawn off would cover an 
area of eleven hundred thousand square miles to the depth of four 
inches, the quantity of mud removed in the water (as measured 
at or near the mouth of the river) would cover the same exten- 
sive surface to the depth of ^^Vu^^^^ P'^ift of four inches, or to the 
depth of ^Vs^dth part of a foot. Or, in other words, the Missis- 
sippi at its present rate would occupy 9UC0 years in carrying 
away detritus before the mean surface level of one*fifth part of 
North America would be reduced one foot. 

The Ganges discharges into the Indian Ocean a supply of wa- 
ter equal to about six inches of rain on 400,000 square miles, or a 
much greater volume of water tfiau the Mississippi poius into the 
Gnlf of Mexico, taking into cousnJtiraUon the Uiii'urence m bize 
of the connlneb ihoy drain. 

The alluvium suspuded in the waters of th<; («iUigest is as 1 
to bob by weiudit : conscqueritly the detrilal mailer r( moved in 
sus(:ension by the walcr ir> one year would cover the land from 
which it is derived to the depth of ^^f^*'^ • ^bat is to say, 

the Ganges mi2ht pour out nmddy water nt its present rate for 
1751 years bdore the mean level of s puue miles would 

be reduced one loot m li</i_;lir. l^iie ^ri-ai clfn'^atioii of ihe Him- 
alava raiiue. or pi sMMy a LTt ater rain-fVill. may probably occasion 
the dilirri lice lir'twi't i) tho rales of d»M)iidalion indicated bv the 
Ganges and the Mississi|)pi. As ther( ar»^ also parts of the cai ih s 
surface drained by rivers flowing \\\U) I:ikes and inland seas, and 
other tracts are entirely witliont ram, i propose to csiimaie (as 
before mentioned) tiiat otily iialf the land contributes detritus in 

• See art. Missis^^ippj, Heonj Cyclopa'dia, voL xxv, p. 2n. 
^ The total nuD-fall of the Uiiit«d SUtfii is S9 iiiGlMt between 84^^ and 45° Is, 
lat. ( Berghaua and Johoetou.) 
I See p. 4k 
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suspension to rivers flowing directly into the sea.* If this area 
be •aooiially reduced in level at the same rate as the district 
through which the Mississippi flows, then the monn level of the 
laod on the globe would be reduced 3 feet in 54,000 years^ and 
conseqiientiy the level of the ocean raised 1 foot in the same pe- 
riod by means of the detritus suspended in river-water poured 
ioto the ocean. t 

But in addition to the sediment carried down by means of 
rivers, we hare also to take into consideration the amount of 
debris washed into the sea from clifls during so long a period aa 
that mentioned* It is difficult, however, to form any estimate of 
what this would annually amount to, for old maps and charts are 
hirdly accurate enongh to represent the waste of cliifs by breaker* 
action even within the last 100 years. Capt Washington has, 
however, published a report} which gives an account of the en- 
croachment of the sea at intervals on one part of the Suffolk coast. 
This will give a general idea of the contribution of detritus that 
may be obtained from some points of a coast-line. The following 
statements are collected from Capt. Washington's Report on Har- 
wich UixibvL ill 1844, from which also the ligurcs 4, o, G, 7, are 
copied. 

The clilF on iho. western side of tho harbor is abont 1 mile 
long and 40 ieei luL-h, and the encroachment of the sea ajipears 
to have been at the rat(.' of 1 Uh I per annum lietwcen the years 
1709 and 1756, so that the aurmal supply of detritus was eqnal to 
111 cubic feet for each fnot of fruutaiie. Px^twoen 1756 and 1804 
tho ri(jvaf)ce increased to nearly 2 feet per annum : so that the 
annual removal of chit aoiouiUed to nearly 80 cubic feet for each 
loot ot' homage. 

Between ISOt and ISM the encroachment of the sea averaged 
10 feet per aninmi. and the annual removal of deinius must have 
amounted to 400 cubic feet for each foot of frontage. It was 
(luring this latter period that extensive dredging for cement stone 
took place at the base of the cliff. 

On the eastern side of the harbor events of ^an opposite char-, 
acterhave occurred, for Landguard Point has qaincd 50 feel per 
annum in length during the last 30 years. The addition thus 
made to the land, and to the littoral zone," presents an inters 
esting example of the rapid accumulation of a local deposit un- 
der favorable circumstances. From the appearance of the beach, 
it would appear that the shingle and sand of which it is formed 

*Tbe proportion oI IuikI witliout rain is nbmt ^ i _j«lth of th' Trholo. Keith and 
Jo£ui>t(»n say that noarly one-half the (Irain ii^t -w tiier uf huropii :intl A«iri falls into 
theBlnck mid Caspian Seas. The pro[x>rtion for Airica and America is not knowo. 

t It ii Dot iniprobuble that the mlveni fK^wera of itin and mer'WAter aro as im- 
portant agents in the removal of hind as the agency aboTO mentioned. Definite 
calculntinn^ on this «^r,Vtiect remain to Vvo mnde. 

\ Tidal H^bors' Comrnksioo, biXBi Keport of I6ib. 
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Fig. of Marwick. 




Fig. ^—.Seclmn tJiowing the Detiruciion of Beacon Cliff between 1752, 1804^ and 184^ 
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have been brought from the north, in which direction thorp are 
recorded instances of great destruction of land by storms during 
the last 300 years. The aspect, however, of much of the coast- 
line appears as if it had remained unaltered for a very long period, 
except in the manner Mr. R. A. G. Austen* alludes to when he 
lemtrks, *Uhat although the sea for months together, and in 
places even for whole years, may not acquire any fresh spoil, yet 
there are few hours when its waters are unemployed in fashion*^ 
ing and abraiding the materials already acquired.'' In considering 
the effect upon the sea-level caused by sand, mud, and pebbles 
washed in by the breakers, it is only necessary to regard those 
natenals that may be brought in from cliffs ahoire high*water 
mark; for the movement of sand and mud below high*water 
mark can produce no effect upon the sea-level, because the ab* 
ttrsetion of these materials from one part of the shore is exactly 
balanced by their addition to some other part For instance, 
some of the flint-pebbles which have contributed to the recent 
deposit at Landguard Point have been brought along shore a great 
distance from their original position on the cliff. These flints 
formed an addition to the sea-bed, and tended to raise its general 
level by displacing an amuiiiit of water eqn;it to ihcir bnlk ilia 
moment ihey fell on the shore below high-water mark ; and u is 
quite clear their subsequent movements, eiiiier beneath the wave 
or on the bpach. ronld produce no further etfect upon the sea- 
level, the spaces tliey occupied on one part of the coast being bal- 
anced by the vacancy left at some oilier. It is also evideiillhat 
the beach at T/ingnard Point will go on extending so long as the 
fresh snpplips o! shingle and saud from the north exceed the re- 
movals southward. 

6^ *ti—8eetum$ thowing thMlnenate 9/ Landguard Paint hdigeen 1804 and 1844 

' B«Mh •nd in IflOL 




0,0. Low-wat«r lew] orof^auT tpringt. 

In the same manner the continued supplies of pebbles from the 
westward enables the Chesil Bank to preserve its position. As 

• Austen, Qu&it. Jour.GeoL Soc toItL p. 71-43 and De k Beche, GeoL Obaer* 
TCT, 1851, p. 65. 
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soon, howovcr. as any disturbing causes intormpt the supplies of 
now material, the sand and shingle beaches dependent upon them 
must soon disappear; and ui fact the lerniinalion of every beach 
will be at that point where the waste and abrasion by breaker- 
action are balanced by the supply of pebbles and sand drifted from 
other places. Akhough it appears clear that only i he detritus ob- 
tained from cliffs above high- water mark need be taken into cal- 
culation, yet I regret to find that scarcely any data of this kind 
exist, and therefore it is not possible to ascertain the probable 
effect upon the sea-level that is being produced by the detritus so 
derived. In the same manner the per-cent^e of soluble salts ia 
the water of the few large rivers of which notes have been pub- 
lished has not been given separately from the per-centagc of mat* 
ter in suspension, and therefore we are in ignorance of the sup- 
plies that are annually introduced into the ocean from the forma- 
tion of submarine deposits from materials dissolved in the sear 
water. When the rise in the sea-level from the effect of alluvium 
brought in suspension by rivers was being considered, I supposed 
that that cause alone might produce an elevation of one foot in 
54,000 years f but in order to make some allowance for the simi- 
lar effects that must be produced by the introduction into the 
ocean of materials from above high-water mark on coast*lines* 
by breaker-action, and also by the formation of snbmarine depos- 
its from materials which were brought into the ocean in solution, 
I now propose to consider that all these causes together fnif^ht 
produce an elevation of the sea-level equal to one foot in 40,000 
years, or three inches in 10,000 years. 

Air. Darwin has remarke(i, th.ii ' the kno\vled2:e of any result, 
which, wiih siiliicicnt time allowed, can be prodnced by causes, 
though appearing iuhuitely unprobable, is valuable to the cieolu- 
gist, for he by his creed deals with centnries and ihonsands of 
years as others do with mnuUes.'' For these reasons, even if, 
uputi fnrtiier investigation, it should be found that the true rise m 
the sea-level is mnch less than three inches in lO.UOO years (in 
periods undisturbed by snl)S(rl*Mices and elevation), yet it may 
sliil be an important element in accounting for those changes 
which we are now about to consider. 

(To be oootinued.) 

* The rougli citimation of the extent of coast-lioe, kindly supplied by Mr. A. K. 
Johnston, Qsoy. 1862), is as followa : — 

N«tttleal fnllw Englith ttatnte mile* 

(GO lo a ii«'cr««.) (691 to a tlcpree.) 

Europe^ - - • 17,200 20,425 
Asia, .... 80,800 84.826 
Africa, . - . 14,000 16,626 
America, ... 87,600 44,656 

99,600 116,631 
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Abt. IY.— 0» the PfmphaU of Iron and Manganese from 
Norwichj MasM ; by Dr. J. W. Mallct. 

This mineral, first observed by Dr. E. Hitchcock, Jr., and Mr. 
Hartvvell, and since described by Professor Dana and analyzed 
by Mr. Craw,* possesses much interest Irom the distinctness of 
ilscrystals (which yet in theirangles present unaccountable irreg- 
ularity), since it belongs to a class of niiiiiTats which are in gene- 
ral found massive, or but imperfectly crystallized. The rollowing 
are the results of a chemical examination of some pure specimens, 
for which I am indebted to Mr. C. Hitchcock. They do nol add 
mnch to our knowledge of the mineral, but serve to confirm es- 
sentially the former determinations by Mr. Graw. 

The crystals are opaqtie and of a dark brownish black color, 
and give a beautiful violet streak. Sp. gr = 3 304, higher there- 
fore than that of the specimen analyzed by Mr. Craw, which he 
gives as 2*876. Hardness about 5. Before the blowpipe the 
reactions of phosphoric acld| iron, and manganese, are easily olh 
tained. 

A portion of the mineral was pulverized^ weighed, and kept 
for some time at the temperature 100^ O. The loss of weight 
was scarcely appreciable* This portion was then exposed to a 
bright heat, and on cooling was found to have assumed a 
light brownish yellow color, and to have lost 6*33 p.e. In an- 
other experiment the loss was 6-97 p. c. To ascertain the amount 
of water contained in the mineral, a portion, dried as before at 
100^ C.J was hcatctl in a glass tube hi a stream of dried air. and 
the water expelled was absorbed by chlorid of calcium and weigh- 
ed. It amounted to 1*92 p. c. In another experiment the pul- 
verized iiiiiieral was heated in dry hydrogen, and lost 2-18 p. c. 
of water beyond that fortned by the reduction of the peroxyds of 
iron and man^^anese to pruloxyds. 

Thrj phosphoric acid and peroxyds were determined by fnsion 
With carbo!iate of soda, and the lime, magnesia, and lithia, were 
estimated in a separate portion. The results of analysis were — < 



1. 2 3. 4. . 

Phosphoric acid, - - 43 12 43 35 42 G5 

Peioxyd of iron, - .•29-90 29 23 29-37 

Sestiuioxyd of manganese, 23*02 21*98 22*76 

Lime, ... 09 

Magnesia, - - - — — . — -73 

Lithia, - • - 1-79 

* Amer. Jov. of Sdenoe, [2] xi, 99, 100, 

8M»9Saii^yoLxyiii»iro.»s.--jiiij,iS54. a 
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The iron and manganese appeared to exist altogether as ses- 
quioxyds. The lithia contained a little soda, but the quantity of 
the latter was too small to separate and weigh* ♦ 

The mean of these results makes the composition of the 
mineral — 

Phosphoric acid, 
Peroxyd of iron, 
Sesquioxyd of manganese, 
Lime ... 

Mafrnesia, 

Lithia, ... 
Water, - - 



Hence we have the complex and not very probable formnla 
*a4Pa-fA5P3+lfi; but if we consider, as suggested by Mr. Craw, 
that the iron and manganese originally existed as protoxyds, 
the above numbers give the equivalents of phosphoric acid, pro- 
toxyds, (adding in the lithia and earths), and water, in the ratio 
598 : 1471 : 228, or very nearly 2:5:1, although the water dues 
not ani^nnt to quite 1 atom. Hence we have the much simpler 
formulci, ft .l^2+ft, which is that of Damoiu's alluandile, if we 
reduce the per- to protoxydb ai> above, though lhat mineral differs 
from the present in containing soda instead of lithia. and in the 
manganese actually existing to a great extent as piotnxyd. while 
in the substance from Norwich the peruxydaiiou uf the metals lias 
been completed. 

There have been abeady described three phosphates occurring 
in nature which liave this general formula, with the exception of 
the water, which varies in amount in each — Isi, this mineral from ■ 
Norwich and the Alluandite from Liinn^cs, the formula of which 
is ft^1!^2-f.rt ; 2nd. lletor(^sit(' or Iletepozite, of Dufrriioy; from Li- 
moges, with llie formula ft t^^-f-'iH ; and 3rd, Hureauluc, also from 
Limoc^es, and represented by I^'1^2-f siY, Whether any of these 
minerals deserve to rank as distinct sj^ecies seems very doubtful. 
It would seem more hkely that they are all the mere products of 
a gradual alteration, in the course of which the heavy metals 
were more or less peroxyd ized, water was taken up, and probably 
some of the alkaline constituents of the mineral were lost. 

This last mentioned action seems indicated as having affected 
the lithia of the phosphate from Norwich, since the phosphoric 
acid found is a little in excess of that required by the formula. 



4301 
21)- 50 
5^ 59 
•09 
•73 
1-79 
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AsT. y. — On the HcnuBomerpkism of Mineral Spedee of the 
Trimeiric SffSiem; by Jambs D. Dana.* 

Although many cases of homoBomorphism among rriiiierals of 
the Trimetric System have been pointed out by diirereul investi- 
gators, no ireneral review of the species has yet been made. We 
propose, ihereibre, to consider the relations in form among all the 
species, believing that in this way, and in this way alone, we 
may arrive at tlie irno system aaioug the homologies, aud the 
principles upon which they rest. 

In the niii- -t. it is important to ascertain what may he consid- 
ered trne cnierions of homo!oc.^v in the comparison of forms. In 
a trimeiric crystal ih^'ie are olien several occnrring prisms in the 
three axial directions, the vertical, macrodiajronal, and brachydi- 
agonal, and as either axis might be assumed to be the vertical 
axis, and either prism in each direction the fnndamental prism,t 
there are wide limits as to the possible cases of homcsomorphism 
that might be made out. So among rhombohedrai fonns, in Gal- 
cite for example, rbotnbohedrons occur of a great Yariety of an- 
gles, and homosomorphism may be deduced between it and al- 
most any rhombohedrai species, provided anyone of these rhom-* 
bohedrons may for tfie time be taken as fundamental. 

There is obviously one right position for the comparison of 
two species, and the others are wrong. Hence it is essential to 
hare some basis for deciding upon this point, and especially for 
ascertaining which is the true vertical axis, in order that we may 
compare like axes and their planes with one another. 

It mast be admitted that there are no tests of homology which 
are of invariable application. As elsewhere in science, the rela- 
tions of species are to be ascertained rather by the general range 
of characters, than by the severe application of one single law. 
But there are imporlaut aids, and their exact value &.hould be 
understood. 

!. Cl('avaLi'c. — Cleavage is one of the most important means, 
hi iliu iniiietric system, it may take place parallel, (I) to the ax- 
ial sections, one or all ; (2) to the lateral planes of diflferent rhom- 
bic prisms; (3) to octahedral planes. 

a. When cleavage is jjarallt^l to one or more rhombic prisms, it 
is generally true that, fl ) ilio vertical axis of the prism of most 
perfect cleavage is the proper vertical axis of the sj)ecies, and also 
tliat ^2) these cleavage prisms for di^erent species are homolo- 
gous prisms. 

* From the Annals of the Lyceum of Nat. Hist. New York, vi, 37, March, 1854. 

f A fundamental vertical prism is one wliich has for it« axes 6, e, the ratio 16 : 1«; 
The fundamental niacrodomc nud bracfaydome have the analogoua ratios la : Ih, and 
la : Ic, TiiMO are Uie unit prism*. 
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Hornblende and Angite correspond to the fint of the two prin- 
ciples just stated, bat are well known exeeptions to the eeoanid: 
the cleavage prism of one has twice the breadth of that of the 
other. These species, nevertheless, are closely homcBomorphoas, 
and hence there may still be homology when the cleavage forms 
have a simple axial relation, as 1 : 2, Diaspore and Gdthite ex* 
emplify the same fact ; the former has an imperfect cleavage pai^ 
allei to the prism t2(x P2). Stauroiide and Andalusite may be 
vi^ed as another example. The occurring forms of these spe- 
cies have the same relation as those of hornblende and augite, or 
a ratio of t : 2, in the longer lateral axis, and traces of cleavage 
correspond ; while in topaz, a third homoeoraorphous species, both 
forms are common, and itidistincl cleavages are described as oc- 
curring parallel to each. 

Ill some cases, when there are two cleavage prisms at right an- 
gles with one another, we are required by the analogies of the 
6p(3cies to take as the vertical axis that [uirallel to the prism of 
least perfect cleavage ; but such examples are rare. 

h. it is comiiioii to find a prismatic and a diagonal cleavage ex- 
isting together. In a single natural group of species, the former 
may become obsolete, while the latter is hitrhly developed, or the 
reverse: and therefore Ike presence or absence of a didi^nna/ or 
hasai cleava[^e is no test of idcntifij. The anhydrous sulphates 
are a prominent example. In Celestiiie and Heavy Spar a basal 
and pri5?matic cleavage exist, and the two diai^ 'nal cleavages are 
imperfect ; while in Anhydrite^ of the same group, the basal and 
diagonal are highly perfect, and no prismatic cleavage has been 
deter.led. In rhombohedral forms, a basal cleavage often occurs 
along with a rhombohedral, and in species actually homcBomorph- 
ous, it may become the only cleavage, or be wholly obsolete. It 
is, however, often true, that a particular direction of cleavage 
characterize s w group of species, in the Heulandite group there 
is a perfect chnodiagonal cleavage; the Feldspars have a basal 
and chnodiagonal; the species of the Cakite series have a per* 
feet rhombohedral cleavage, and no distinct basal, while the Co- 
rundum series have generalljr a basal cleavage, more distinct than 
the rhombohedral. 

2. Twin'oomp&siiion, — In compound crystals compositioQ 
takes place in general, parallel to planes or sections of fun- 
damental value. This is well seen in monometric forms, in 
which the only planes of composition are, (1) the faces of the 
cube; (2) the faces of the regular octahedron, or planes trunca- 
ting the solid angles ; (3) the (aces of the dodecahedron, or planes 
truncating the edges of a cube. It will be observed that the 
composition is either at the extremities of (he axes ( 1 ), or at 
points exactly intermediate between three axes (2), or between 
every two (3), This narrow limit to the possible directions of 



Digitized by Google 



of JUinend 8pMi$ of the Trimdrie Sy$tenk 37 



twin-composition gives importance to its indications^ and there- 
fore similarity in modes of composition sti^c^ests identical or ho^ 
molos^ous relations between the planes of coin position in difjerent 
speiAes, and vice versa, Thus when wc observe dili'erent sjjecies, 
as Aragonitc, Cerusite, etc., affording slellalo twins and hexago- 
nal forms by composition parallel to the faces of a prism nearly 
120° in angle, we infer that the prisms are homologous; and 
when similar prisms occur in Clinj:iof)cnjl or Copper Glanre, we 
conchide that the prism of 119^ in these species, parallel to faces 
of which the composition takes place, is the true vertical prism, 
as in AragonitG. HHie fart that 12(F x3 or 60^ X 6 equals 36(P, 
is evidently the UuidanieDtal reason for the occurrence of such 
twins; and hence in other species a like angle for the vertical 
pri^m, especially if the prisms are alike in their other dimensions, 
would he likely to produce the same result. 

Hence wc conclude that the sulphates (RO, SO'), although 
affording in one direction a prism near 120^ in angle, have not 
this prism as the fundamental vertical prism, for stellate composi- 
tion, does not occur parallel to it ; the true vertical prism is the 
006 Qsuaily so assumed — that of 101^ to 104^. 

Boumomte affords another illustration of this snbject. G. 
Rose has assumed its homcBomorphism with Aragonite, on the 
ground that it has a vertical prism of 115^ 68*, But this species, 
instead of forming twins parallel to the faces of this prism, actu- 
ally affords cruciform twius parallel to a prism of 93^ 40^, the 
one usually taken as the fundamental prism. The prism of 
115° 58' is » I (x P I) and there is no reason for regarding it as 
other than a secondary prism. 

Chrynoberyl has been placed near chrysolite by the author, 
and also by M. Scacchi, of Naples. In a certain position the re^ 
semblance io angle exists. Bat still the species are rather widely 
lemote, inasmuch as the twins, like those of Aragooite, parallel 
to faces of the prism of 119^ 46', show that this is the funda- 
roenial prisoQ. Chrysolite aiTords no such twins ; the angle of its 
▼ertical prism is 94^ 3', and it belongs to a different zone. Chryso*> 
beryl is actually near Aragonite in angle ; it has a brachydome of 
108^ 26', and Aragonite one of 109^ 39^ 

Monoclinic prisms near 120'^ in angle, never present stellate 
twins like tri metric prisms. Such twius in oblique forms appear 
to be impossible, since ihcy rcqnirc a regular symmetrical charac- 
ter in tlie molecule above and below the middle section. This 
remaik appears to apply also to hemihedral forms of the tnmetric 
system, like those of datholitc. 

3. General Habit of Crystals, — A resemblance in general habit 
is often to be detected between species related in crystallization. 
Thus Bioukitc, as figured in this Journal, vol. xvii, p. 86, resem- 
bles Golumbite in the general arrangement of its planes ; and we 
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cannot mistake, in coinpariQg them, as to the homologoiu priamt 
of the two. Again, it requires but a glance at the forms of 
feldspar and p^zene to see that the habit here is n^holly op- 
posed to any hooKBomorphism between the species, while the 
family resemblance among the feldspars themselires is very 
striking. 

4. Frequmicy of Occurrence cf Planes, or Zones of Planes.— 
This criterion is sometimes of importance, and still it is very 
likely to lead astray. It is the common principle on which crys- 
tals are mathematically described, for that is usually assumed as 

the fundamental form which will give the simplest mathematical 
view of the crystallization. But it is well known that in many 

species secondary forms arc most common. In Q,uartz, the fiin- 
diuuciUal i'ovm \s rarely seen ; in Calcite, the rhombohedroii — JR 
and scalenolieclron R^, are of far more frequent occnrrence tfuui 
11 ; in fliiuTj cubes are mora common thaa ocudiodrons, the cleav- 
age form ; and octaliedrons, when they occur, often have their 
surfaces made up of the angles of minute cubes; and the same is 
true of many species. It is consequently no certain evidence, 
when a prism terminates in a pyramidal summit (as in mesotypu), 
that it IS the unit pyramid, or even that the occurring prism in a 
species is one of the three unit prisms. It is natural to assume 
that au occurring? zone of planes is one having the simplest raiios, 
and that amon2: them exists one having the axial ratio of unity, 
la : lb: ic. iiut this may be far otherwise. Anhvdrite is a 
familiar example. The occurruig prisms, accorduig to tlie view 
of the author,* are |i(|Poc) and |i(3Pgc), which bring out 
well the homcBomorpbism of the species with the other allied 
sulphates ; but the three octahedfal planes are then f f , } jj^, 

and I V ; and in any other view that recognizes the homceo- 
morphism, the expressions for the planes are scarcely less complex. 
We cannot be too guarded, therefore, when deducing the form 

for comparison with another species, in relying on the prevalence 
of certain planes. Vaiaabie hints are often thus given, but they 
may lead to error. 

The lustre or smoothness of planes is a better guide, though 
far hoiii certain. The fundamental vertical prism in Baryles is 
generally less highly polished than many other faces; and as we 
have above remarked, the octahedrons of tiuor have often rough 
surfaces. 

The prevailing direction of the more extended zones of planes, 
especially the octahedral, often snirgests rightly which is |)roperly 
the terminal plane of the prism, lliose zones risin-^ towards that 
plane; and they thereby alFord a huit as to which is the vertical 
axis. In dimetric and hexagonal species, this criterion is a sure 

• Aa. Jour. Set., [2J 17, 8S. 
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guide (except aomelimes in hemihedral forms) ; but here it ie 
not needed, as the basal plane ia fixed from the nature of the 
pnsm. The principle holds true for topaz and many trimetrio 
^Mcies. Id the rhombic octahedron of sulphur, in which either 
azie might be made the vertical, the apkal angles, in which the 
tme Terttcal axis terminates, are at once distingaished in modified 
er^rstals, by the cluster of planes about them. But the ambiguous 
eases are numerous, and this criterion, like others, is not an un- 
failing reliance. 

When v^e may succeed in fixing upon the yertical axis in a 
species, and also the unit yertical prism, it is often difficult to 
determine which planes about the base should be taken as the 
unit domes or octahedron ; and often there is a choice between 
two or three planes equal in lustre and size ; and consequently 
il inny be altogether doubtful whether llie vpi tical axis efjuals la, 
{a, or "a. Ci y>taliographers may take whiciicver is must con- 
venient without any important objection. Hut when looking to 
homo^omorphous comparisons, it is in][»ort mt that the special 
claims of each should he duly considereil, instead of bhndly 
adopting those which authors have found best to serve them in 
their mathematics. 

5. Anahf^ics dfrived from Relations in Composition aufJ Form. 
— Siuuiarity iu ciiemical composition has long been known to 
su2crest similarity in crystallization ; and amons^ species thus 
related it is usually safe to assume that prisms approximate in 
nirj;le aie homolngous. Other more mdircct analcuics are often 
of weight, as illustrated in the case of Leadhdiiie, in a paper 
by the writer, on page 210, vol. xvii, of this Journal. We there 
see that the sulphates and sulphato-carbonates are parallel 
throughout in their homoeoniorphisros, and we ascertain with 
much probability which is the fundamental vertical prism in 
Leadhiilite. 

G. Values and Rehiiions of the Angles of Forms, — In the se- 
ries of prisms in each axial direction, the vertical, macrodiagonal, 
and brachydiagonal, the planes, as is well known, have simple 
axial ratios, and the more common ratios are t : 1, 1 : 2, 2 : 3. 
If but a single prism occur in either direction, it is easy to calcu- 
late the values of the angles of other prisms having the above 
mentioned relations. This gives a series of angles. If, then, 
two species correspond nearly with one another in one element of 
sach a series, they are also, related in others, and they are evi- 
dently related in form. From the exceptions to the several crite- 
rions mentioned, it is evident that the absolute relation of the 
axes may not in many cases be ascertainable. The vertical axis, 
for example, may be doubled in length without violating any 
principle that can be laid down ; or it may be halved in the same 
way. But we may with certainty determine whether forms are 
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related in the series of angles, and when so related, the species 
are in a correct sense honioBomorphous. Augiteand Hornblende 
nay be regarded as diiferiiig in this wayi as we can by no crite- 
riou decide that the lateral molecular axes of Hornblende and 
Augite are identical ; we know that they are so related that one 
fonn might be a secondary to the other,—- that the prism of horn- 
blende has its orthodiagonal twice that of augite in length, and 
that the serial relation of the forms is such that they may be* said 
to belong to one type. This point will be abundantly illustrated 
beyond. We observe that in all the comparisons made in the fol- 
lowing tables, the only changes from the forms assumed by au- 
thors made on the above principles to exhibit the homoemorph- 
ism of species, are such as depend on the simple ratios, 1 : 2, 2 : 3, 
3 : 2, 2 : 1. No torturing of the forms has been required by em- 
ploying unusual or complex ratios, notwithstanding the hypothet- 
ical manner in which the received fundamental forms have been 
iu many cases assumed. 

The preceding: are some of the methods that are of importance 
in deierniinini; the crystnlloeraphic homologies of species, h ap- 
pears that ihe first point to be detenniiicd, js the true vertical axis 
of species under comparison; and this bein^ ai^ceriamed, the 
serond is to lix upon the fundanu m il or umt vertical prism, or 
that which shall give the relative valnf^s ot' the laieml axes; and 
third, we have to determine np(ni a unii dome, either a macro- 
dome or bracfiydoiiio, in a irimetric speeies, or else the unit octa- 
hedron, m c: ler thereby to ascertain tlie true value of llie verti- 
cal axis: and fourth, to ninke out the serial relations oi iorms. 
for a full comparison wliere the actual reiations of the axes may 
be doubtful. 

While stndyinc: forms by the above methods, it is also of in- 
terest to compare them as a wliole without reference to which is 
the vertical prism ; and only by viewing them thus in every dif- 
ferent light can we fully understand their actual dimensional re- 
lations. In this point of view, the results of Hausmann respect- 
ing theanhydroussulphatesandcarbonates are highly interesting, 
although secondary in importance to comparisons between the 
forms when placed in homologous positions. 

The position of the vertical axis derives special importance 
from the crystallogcnic nature of molecules. In a trimetric mole- 
cule, if we suppose three crystallogcnic axes, a vertical and two 
lateral, while the vertical is at right angles to the lateral, from the 
nature of the form, the lateral may either intersect at right angles, 
corresponding to the form of a rectangular prism, or at oblique 
angles, corresponding to the angle of a rhombic prism; that is, 
in other words, they may connect the centres of the lateral faces 
of a rectangular jprism or of a rhombic prism. Either condition 
will express the foioes as indicated by the fonoi and result in the 
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solids of the trimotric system. And when the cleavage prism is 
rhombic, there is belter reason for regarding the lateral axes as 
oblKjiie in their intersections, than rectangular. The subject of 
twin crystals atfords evidence that this is not mere hypothesis:* 
and additional proof is shown beyond in the relaiinns of the 
domes to the ancl«\s of tbe rcirniar octahedron. And btill aiioihcr 
argument may be derived from the relations of the domes in an- 
gle to the vertical prism. If such views inay be adopted, it must 
obviously be essential to correct comparisons of form between 
species, that the vertical axis should be determined on the best 
possible data. 

The preceding remarks are offered as introductory to the fol- 
lowing tables of the values of the axes and principal prisms in 
trimetric mineral species. I have endeavored to apply with fidel- 
ity the principles that have been briefly reviewed. The unit 
prisms, as has been stated, are not in all instances those assnmed 
as such by other authors; but although they are in general well 
entitled to be so regarded, thfij supposed to be the 

unit prisms, as has been explained by referring to Hornblende 
and Augite as examples. An exhibition of the mathematical re- 
lations of the forms is the main point in view. Whenever we 
have placed in the columns of unit prisms, angles usuaUj re^ 
gaided as those of other prisms, it is stated by a mention of the 
form to which they have been commonly referred. Thus, under 
Chrysolite, the prism taken as II is ^1 of most writers, as men- 
tioned. These forms, as observed, differ from the unit prismS| 
either by the ratio 1 : 2 or 2 : 3, ratios of the simplest kind. 

The trimeinc species are natiir:illy divided into four grand 
groups, ditrernig in the angle of the iuiidcinieiiial unii vertical 
pnsra (angle / : / of the tables, go P : ao P of iSauiaaun), ^ foU 
lows: — 

1. Angle / : / from 904° to 95<^. 

% Angle / : / near 102<^, or from to VdSp4 

3. Angle /: / near 110^. 

4 Angle / i I near 12(P. 

It will be shown that these sf^ccific values of the angle /: / 
are dependent on a principle of the most fundamental character. 
The tkird Group may however belong with the second as re- 
marked upon beyond. 

The angles mentioned in the table are the obtuse angle of the 
prism / : / (column 1), and the summitangie of the unit macro- 
dome and brachydome'( li and 1» or P do and P ).t 

* See the authors Treatise on MiDeralogy. 

f To ftToid waj ussAmuxij in the angles lefinnred to in tin ibllofiring pages, and 
nnder the tnbjeci intuligible to those who maj not fuoSSku wilh oryiteUo- 

graphic Unguage, a few explanations uro here ^nten. Ttft tllttMOd ^giae I Bpraaw ti 
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TABLB I 
Ang^ of Vertical Fritm near 90°. 



11ioiiuaiut«» " - 

J Moot ypr, - - • 

Huriutitunie, » - 

Wublcrila, - - 

PjToliitite, • - 

Aodalusite, - - 

T-ifviitc, - - - 

Stauiuudti, - ' 

WRTeUite» - - 

< )livciiile, - - • 
IjlAtlicni'o, • 

Caleiiuuite, - - 

Chondrodite, - - 
AntimoDj Qlance, 

D<t. do. 

Jfoijcras'. - - 
IL 

Kp^omite, • • • 

J>i:ivj)i.re, - - - 
(J((th(!(\ ... 
t^ulmuile, ... 

Euchroite, . - - 

Topax, - - . . 

rhrvsnlite, - - 
'rriplivlirii', 

LluLuxiumLc, • - 

Do. - - . 

' W;ir\vii.'l<ite, • - 

ILanthanite, • - 



\'> t \ irnl 

/ : / 



, Stacwdome. 


Breehjdofne. 




11 : It 


1% : IX 











98<' 40' 



108® 

104^ 



18' 
U\ 

1 r 
12' 

14 

C8' 



1(1 R° r)C/ 

1 10° 2*5' 
108^ 56' 



111 



111^ 10' 

106« 4e' 



0 7ir)4-l 
ti-7 1(>'J6 

ii'r,s4'j*i 
0-72U8S 
(MB047 



: 1 
: 1 
: 1 
; 1 
:I 
: 1 
: 1 
; 1 
:1 



: 10117 

: lv\:r, 

: 11)312 
; 1 UU&;i 

: 1 01:9 
: 1^0099 



110^ oO O-7'JOS4 : 1 : 1 0446 



b 
2«.'- 



90° 45 

'.Up l.V I 1' 



iln-i- 



90° S4' 
92° 8' 



120* 



117° 

,1 

. 1 1 ^ 



1^ iioyt^ 51' 
i')lll° 4' 

47' 

au'(ii) &a' 



4' 

(1 ' 



,u 70568 
0^4175 
|06901 

il-02056 



98° 40' (|iin;i^ 

(H) 92° 



120° 88'0'5765'r 

1 is° 42'o t-.:-::^'.ts 
117° u t',fio(\:? 

20' 1190 18'|0-6088 

v)i is^ ID' i)r>;;2:i.s 
■ i in<,i<^ iff.2'.«7 

' (, ji>12P ou" .'.'.>o40 
(f 1)1 18° l4'iUGu7l5 
84' (H) 96° 12' 0*96618 



: 1 
: 1 
: 1 

: 1 
: i 

:1 

: 1 
: 1 
: 1 
: I 
: I 
: 1 
: i 
; i 
: 1 



: 10913 
: 1-0806 
: I-OIM 

: 1 01.'? '2 
: 1^I9U 

zlOl 

: l OGi^O 
: ltN?^S 

: 1088 

: \mm 

: 1 nT:in 
: 1072t 
; 1'0GC2 
: limt 



a rectangular prism with replaced edges and angles, 
and the three axes a, 6, c. 0 \< tho basal plane of 

the pri-tri ■, /" the lari^tr lateral jt : r parallel to the 
Innrj'-r lateral axis, or iiiacrodnigi>na.l, c; ii the sinul- 
ler Uteral plane parallel to the sJiorier lateral axis, 
or brachyduigoDal, b. J are planet on the Tertical 
eilgm of tlie rectangtdar prism, which wh^n cxteja- 
ded so a«i to meet one another, wonU! form n verti- 
cal rhombic prism, having ita axes 6, c, in the ratio 
of 1ft ! Ic. It is therefore the imU or fundamental 
verti( il j»ri*in. If are planes parallel to the longer 
lateral axis, c, liavin;; Ttr the nxes a, 6, tlir ratio 
la : 1ft; extendcil ijjju arii tlay lurm a dome, called 
the macrodoine. The planes 1/, in ahimilur manner, 
ocmstitute a bra^sfdome, or dome parallel to the 
shorter lateral axi5<. and liavinp the ratio la : \c. 
These two domc^ nro llu refr>rc tho i/nt' drinn-c. Tlic 
phmes I on the eight angles are phuies ol an octahc 
dron» having for the axes a, 6, c, the ratio la: 16 : 1 c ; 
it is therefore the unit octahedron. 

Taking mtis = c =:tan7rnt (if h;ilf tln' an^'-lo 
/: /; and a = cotangent oi iiaii the ^unuijit augie 
H : 11. These two aa^^les alone are a correct exliibition of the degree of hnm.T^ 
morphism between species; all other angles are dependent upon these, and tlnre* 
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The preceding table is naturally subdivided into two sections : 

I. Species having the summit angles of the domes, near 109°. 
IL Species hairing the summit angles of the domes, near 12(P. 

In the first of these groups there is a remarkable closeness of 
coincidence to the angle mentioned : and in the second, tlic vari- 
ation from 120^ in the brachydome is but small. The verti- 
cal axis typical of the groups differs ihereiore theoretically as 
v/3 : v^2, which is nearly as 0 to 5. 

In section I, the axes a, 6, c, have nearly or typically the ratio 
I r v^2 : s/^. ill Andalnsite, the ratio is almost identical with 
this, and 109^ 28' is exactly a mean between 109^ 6' and 109^ 50', 
the angles given for tiie two domes. 

Tn section II the ratio of the axes approaches 1 : v/3 : v/3, 
which It is very closely in Epsomite, the domes of which are 
nearly 120^ 

109^ is approximately the aiiLHe. of the reL;n!nr octahedron, the 
I'aces of wliicli solid incline to one another lOlH 2S'. Moreover 
the angle of the vertical prism / varies but little from that of a 
cube, or 90^. Here is an obvious relation to monometric forms 
not to be overlooked. Moreover, the angle 120^, in section II, 
is the angle of the dodecahedron. 

In the change, therefore, in a case of dimorphism, from the • 
monometric to these trimetic forms, the characteristics of the 
monometric molecule, or form, are to a considerable degree re- 
tained. 

It is to be observed that the domes 2i and 2t for (lie same spe- 
cies afford nearly the angle 71^, the supplement of 109^ ; in fact, 
1090 28' for 11 would give precisely the supplement 70^ 215^ for 
Che summit angle of 2i In several of the species the occurring 
dome is that of 70<=>-71<', instead of that of 109<^ ; so that either 
might be taken as chamcteristic of the first section in table L 
70O 32' is the summit angle of the regular octahedron. 

If, therefore, we compare the regular octahedron with the rsd* 
ane^ular octahedron that would result from the united domes 2i 
and 2i in the species of section I, we find them nearly identical. 
We obsenre, further, the important &ct, that the axes of the reg' 
vlar octahedron correspond to diagonals between the apices of the 
basal angles of the rectangular octahedron. But these axes in 
the latter solid, cross at oblique ansrles equal to the angle of the 
rhombic prism /, instead of at right angles : and they correspond to 
imes betweeu UicccuLius of opposite lateral faces of the rhunibic 

fnri> a long series, for Uio iske of oompariflon although oftea giTcn, is not necessaij 
or eren desirable. 

A« If is the umt mnerodome, 00 2i wiU a macrodome with the Tertkal axia 

tmee as kmg; fl, ona hto-thirds long ; \\ one half as long; and to 00. The first 

figure or letter in a symbol rcfor-* always to the vertical axis a, and tho other to 
the Umgtr or $horUr lateral axis, acoordiog as it has oTor it the long or short mark, 
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prism, /, and not to those between the centres of its opposite lat- 
eral edg^s. In other words, these lines are not the crysUMh 
graphic axes of the Trimetrto system, hut what the author has 
called the crystaila^enie axes. This is one reason alluded to on 
a preceding page for believing that the crystal logenic axes are not 
necessarily the same lines with the crystal lographio. The latter 
are lines assumed for the convenience of calculation. 

If instead of the domes It in section I, the species had afforded 
|t as common and dominant forms, and these were taken as the 
unit domes, then the unit octahedron, in place of the domes, 
would have the pyramidal angles near 109°, approaching those of 
the regular octahedron. Could we therefore assume this as the 
fundamental octahedron for the species, the derivation of the oc- 
tahedron from the regular octahedrnu would be a change in the 
lengllis only of tlie axes, and not in their aii;jles of intersection. 
But this assumption would do violence to iho facts. Still in An- 
timony Glance, we have an example probably of this lV»rin and 
mode of derivation ; the dominant form is an octaheJiou. with 
the pyramidal angles 109^ 16' and 1(I8^ 10', and basal lU)- 5S'. 
Butanonite and Polycrase may be otlier examples of a similar na- 
ture, ihouc^h diverging more ifi their angles. 

Although the two serti(Mi:i are strongly marked in the above 
table, still the sptKies ot one may be regarded as lionnroinorph- 
ous with tfiosc of the other. Thus Chrysolite ot^ Group II, and 
Chondroditft of Group I, have been recognised by Scacelii as ho- 
mfpomorphous. So also Andalnsite and Topaz are essentially 
homo'omorphous. as well as similar in clienncal formulas. In 
both of these cases, one of the species contains fluorine, and this 
is evidently the occasion of the wide divergence. Yet in one 
instance the fluorine species (chondrodite) belongs to section I, 
and in the other (topaa) to section II.* 

The table atfords examples, alsoy of the principle stated on a 
preceding page, that homceomorphous species, while identical in 
the particular axis which is the vertical, may vary by a simple 
ratio (1 : 2 or 2 : 3) in the axes, and that they are to be recog- 
nised as species that belong to a specific system of ratios, rather 
than to definite and identical dimensions. 

Andalnsite, Staurotide, and Topaz, have this relation. The 
forms of these species may be referred to a simitar type ; yet we 
cannot affirm that the axes have the near identity presented in 
the table, rather than a multiple ratio of 1 ; 2 in some of the 
axes ; we only know that they pertain to a common series. 

Staurotide alone offers a choice between three uncertainties. 
The occurring form is a prism of 129^ 20' and this is usual iy 

♦ The evidence iu» to the isiOuiorphUm of oxygen aiul lluoriue, as shown bv th« 
relations of Andalu^iito and Topaz ootli ia form und compoaition, vrcrc tirs't puiuted 
out bj the Author iD vol ix, p. 407, find 8«riei^ of tlu0 Jouroal, sod aiUrwaids in 
his Minendogy, Sd editioo, 1860« pi S66. 
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taken as the unit vertical prism. A jjnsm with the longer lateral 
axii ha/f as long, has the angle 93^ 8', and ifus approaches the 
prism of Andalusite: and as tli'j frequency of occurrence of a 
plaiic is no sure ytooi that the plaue is necessarily of the funda- 
mental series, we ntiay with some reason assume the prism of 
93^8' to be the fundamental one. But Staurotide forms twins in 
two directions, or parallel to two planes, and neither of these 
planes, referred to the abov^e ttuidanienlal forms, has a simple ra- 
tio or expression, and this, noiwitfistanding the general fact that 
the facp? of roriiposition arc of the highest value in ascertain itig 
ihe directions of axial sections: moreover, one of the planes has 

the unusual symbol } f if referred to the prism of 129^ 20', aod 

I f if referred to that of 93^ 8'. Now, if instead of halving the 
longer lateral axis, we take two-thirds for ihe new axis e, ihea 
the expression is of the simplest kind in every respect. The fol* 
lowing are the angles and symbols of the planes according to 
these three methods : — 

A.— Pmm 7=129^ 20'; 11=: 69® K.' ; % [oue face of com- ) l^t^.'l^.' 2-n«88 
potitkio) = 88® 24' ; ^ other iace of composilioo. 



&— Mm I^^Z^ 8'; 2i£s69<» 16'; ft (ooe bee of oompo- ) 
»tion)ss8S«8i'; 1 1 oUwr of compOBitUNi ; llvlOS** \ 0^289 : 1 : 1*05617 
12'; H=illl»10'. ) 

C-Prism 7=109° 14'; ll = 69« 16' ; IV (one fiwo of com- ) . , . , .i^Roo 

po6ition)=d8<> 24'; 1 oibw compooition face. j 1 44 ib . i . i ^uo— 

In the last, the planes, and the faces of composition have all a 
unit ratio, and it affords the simplest possible view of the crystal- 
lization. Whether regarded as the fundamental form or not, the 
relation to andalusite is shown by the fact of the two belonging 
to one and the same series or system of ratios. 

Topaz has /: /=124<^ 19' and 55*^ 41', and : it:>=-86^ 52' and 
93^ 8'. The two prisms might either be taken as the fuiidamcii- 
tal, with nearly equal propriety. If the first be so taken, and the 
macrodome of 58^ ',iV be llic unit one, tho axes are a : b : c = 
1-89774: 1 05025 : 2 ( = 1 7587 : 1: 1 -8030), a being treble what 
It IS in Table I. and b double, the b also becoming c or the longer 
lateral axis. If the unit macrodome is that of the axes are 

the same except tliat a is half as long, 

Lievri/e is usually considered as having for its fundamental 
vertical prism, a prisiu ol iil^ 12'. iXow this angle is near 109^ 
11/ fur iStaurntidc, (typeC); and taking as the vertical prism 
/. the angle is near that of Andalusite. IMoreover tlie species has 
near relations in its domes to ilie species of Table I, and none to 
those of 'I'able III. Besides, in composition it resembles Anda- 
lusite and tho allied species, in having less oxygen in its silica 
than in its bases. These facts atford some reason for placing the 
species where it stands in Table !• 
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The following are notices of other tpeciee in Table I : 

Ckondrodite has for the summit angle of li, in its three types, 68^ J]*2, 
64° 54', 70^29', giving as \\\c mean 67° 58', from whicli the mean for 

(taken as li in the table) is 10(>^ 5*2', and tlic extremes 103^ 28' and 
10y° 26'. The angle for li in the New Jersey chondrodiie is 68°. 
The great difference of angle for these varieties of a single species 
should be considered, when judging upon the differences among ihe 
several species in the table. Taking It above as the unit dome, the 
vertical axis is twice that given in the table, or 1*48352. In Chryso- 
lilty also, we have as good reason for doubling the vertical axis, in 
which esse it becomet 1*2584. lo CaUitmiU^ the occurring brachy- 
dome has the angle 70^ 57\ and taking this as a unit dome^ axis a = 
1-53196. 

The relations Folianile to Golhitc and Diaspore appear to sustain 
the cunclu5toii uf Volger, cited in the Americaa Journal of Science* 
vol. xvii) p. 213. 

Enchroite is generally placed in a different position, and the prism 

117^20' (form 1?) is made the fundamental vertical prism. Rut it 
forms no stellate or hexagofinl twins like species of that nngle, and 
nothing appears to sustftia thai view in preference to the one above 
taken. 

Bournonile has the same relation to the species of Section II, that 
Antimony () lance has to those of Section 1. it has very neady the 
angles of Topaz. 

WdhUrite has quite recently been studied by the able crystallographer 
of Paris, M. Descloizeaux.* He gives for the vertical prism, the angle 
108** 56^. But by comparing the range 
of angles with those of the above spe- 
cies, it appears that its true relations are 
exhibited by the position in the annexed 
figure, which is altered from Descloi- 
zeaux. This gives for the veriical prism, 
the angle 90* 54', and for the unit domes, 
the angles lOS*' 2' and 108° 56', very 
near Andalusite. It a()pears to be gen- 
erally true that when a species afibrds 
for the prisms of two axes, angles (mons- 
ured over the e.\i i cmity of the other axis) 
nearly alike, this other axis i:i the true vertical, and ihe vertical pristn 
is near 90** in angle. 

Polymigniie is near Wohlerile in its crystallization. With the funda- 
mental form adopted, thn known octahedron is 22 (2P2),and the occur- 
ring prisms are U=:1U^° 46\ 2i=70° dO', 4i=:39° 9'. 

Folyerate affords angles in three directions near 90% whichever po- 
sition be taken. In the figure annexed, the position and lettering cor- 
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respond to the dimensions given in the table. Should 
y>v- change it, and make the brachydiagonal the ?er« 
ticai aiis, then : 

1= 93^52', II = 9P 29S H = 95'' 2'. 

And, agaiOf if we make the macrodiagonal the 
verticai axis : 

7— 9r29', li = 84°58', li=:m°S'. 

The symbols of these planes in these three posi- 
tions (which we may cali A, B, C,) are as follows: 
A (figure) 1 la 21 ii ii 
B 1 3 0(baw)3l it 

C 1 13 it O (but) 

The form is Dear that of Bouroonite. It is also related distantly to 
tiieColumbite species, the prominent difference heiog Jhe degrees in 
the angle of the vertical prism. 

The species of Table II. fall into four sections, dependin 
the angles of the unit domes. 

TABLK TT. 
AngU of tite Vertical Frism I near 102**, 




'S 



oil 





Prim 


Domo 


X>oin« 




Ax9a 






/. 


ll. 


11. 


a 


b : 


c. 


L 

V'alcntinite, . - • • , 


(i) 106° uO'j 


5S° 17' 


70-^ S2' 




: 1 : 




Vmr Spnr, - - - - 


101* 40'| 


63** 40' 


'74*> 86' 


1 6107 


: 1 : 


1 227t; 


Angiefsite, - • • * 


10:5° :5y' 




T.")'' 2 'J' 


1 6416 


: 1 : 


1-2716 


L<!;nlhillite, - - - - 


lo;',^ ir,' 




72^ :M' 


I 72"5 


: 1 : 


I'2r;;i2 


Ctdi'-tine, - - - - - 


lo-i^ 2' 


(i'j'^ 


7;>^ 52' 


1 r, |:;2 


: 1 : 


1 2.-v(l7 


Ajihydrite, - - - - - 


lUT^ 66' 






1 08U0 


; 1 ; 




jTiintalite. - • - - - 


101« 82' 


(21) 640 1' 


(2T) 74* 68 '1 


1-6967 


:1 : 


1-2247 


iMascni^ine, * - - - 


in;^ -10' 


C:.^' 52' 




1 '.43; 


: 1 : 




! Alacaniite, . - * - 




r>7° lu' 


7!^ 20' 


limit 


: 1 : 


1131U 


^ • # * * ' 




ii') Gi>^ 1^' 


(■)) 70^ -10' 


i rii'OG 


: 1 : 


I -2: 14 2 




(1.) 46' 16 ' 


36' 




: 1 ; 


1 •>" 1 ■> 


IL 










Orpimont, - - - - - 




1 •. 


s:)^ r.iv 


insil 


: 1 : 


1-2069 


iHMnluKd.), - - - 




7o=^ -HI' 


h:i^ ■}<»' 


1 2N7t> 


: 1 ; 


Mr. 2.-. 


. * {ilh - - 




2' 


2 1' 


r:;2i;2 


; 1 : 


1 2u;; ( 


EpktUMjy^ 




UO "70" 60' 


(ji) bl° '^0' 




: 1 : 


1 2121 




104® 14' 




87* 14' 


18614 


:1 : 


1-2868 


m. 




Prebnite^ • - • - - 


90° ',>>' 


(2'j 89'^ 15' 


Ol*"' 41' 


1-0041 


: 1 : 


lllKH 


Colnmbitc, - • • - - 


loip 4(1' 


SG^ i.V 


'.t7^ 2^^' 


i-(ir)^4 


: 1 : 


1 2i'.-iO 


Wolfrarri^ - - - - - 


lup 




lo' 


I Uoo7 


: i : 


1-2149 


Mrt|jit<Si» • - - - - 


1000 28' 


87« 24' 


97* 64' 


1'0463 


: 1 : 


1-2071 


Brookite, - • - . . 




h;;'^ 1 


1':;° If.' 


i-i2<;(i 


: 1 : 


1 lyi^' 


S^orodite, 


'.'S^ 2' 


h-P 10' 


'.'2'^ .};, ' 


I -11^77 


: 1 : 


1 11 r> 1 


rui,] f itft . , _ , 




bo^ as' 




iUOOl 


: 1 : 




IV. 














Ifcteranitc, • , - • • 


990 40' 


1H« 19' 


152* 50' 


(V6465 


: 1 ; 


MS47 


Calamine, • - - • . 


lo:;^ .-il' 


11 1-,^ ;;•»' 


12S^ 2(1' 


1^170 


:1 : 


1-2776 


HaitiingtTitt', - . - - 




1 l.s^ :.2' 


I2r.^r.s' 


O.V.I 15 


: I : 




Brochnntite, - - - * 


lul" in' 


i2 - jl 1 1 ■• 2V' 


; rjti'^ n' 


y tW.'A 


: 1 : 


l2SoS 


Cotutjnitc, - - - - * 




lib"" 2b' 


120^ 4-1' 




; I : 


11J>G.S 


tMc-iidipite, • • • • 

^inasMoits, - - - - 


102** Sfl' 






X 


: 1 : 


1-2482 


lOlO 20' 








: I : 


1 2208 
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J. D. Dana on the HcmaBomorphism 



I. Angle of macrodome near 60^« and brachydome near 71^, 

II. Angle of macrodome 7<F to 7SPj or near the brachydome 
of Section I. 

IIL Angle of macrodome 83^ to 90, or near the brachydome 
of Section II. 
IT. Angle of macrodome 114<^ to 

Tn Section I. the angles of the domes oscillate from or about 
the monometric angles 60^ and 70^ 32'. In Section iil, 90^ is 
nearly a mean between the angles of the domes. In Section IV, 
120^ 18 a similar mean for the domes. Section II is intermediate 
between I and 111, the macrodome corresponding with the bra- 
chydome of Section I, and the brachydome with the macrodome 
of Section III. The vertical axis in Section III is two-thirds 
that of Section I; and by taking as IT, the two groups would 
coalesce. The vertical axis of Section IV is about two'ffthM of 
that of I. 

In Section I, a macrodome of 60^ and a brachydome of 70^ 32', 
both monometric angles, necessarily imply a yertical priftm of 
10 P 34^ Hence the important fact, that prisms approsHmoHng 
to 101^ 34' are of common occurrence^ and a necessary result of 
the relations pointed out to Monometric forms. This affords a 
sufficient reason for the occurrence of so many species near 1020 
in angle, just as there are many near 90^, and gives special im- 
portauce to ihis value of / : /. Such prisms have approximately 

a : 6 : c = 1 : y/i : vh 

Valcn li nitc n('[ords an interesting cxcmi Ijhcation of the gene- 
ral principle. Oxyd of anLununy is a kuowii example of dimor- 
phism, occurring in r*>^dar octahedrotis as Smmrmoiitite ai^d m 
rhombic prisms as Valctitiuite. It would hardly be expected that 
the latter shuiild retain closely any of the angles of the former j 
and yet llicre is a brachydome having exactly the angle 70^ 32'. 
The cleavage vertical prism has the angle 136^ 58', which gives 
for the prism with half the niacrodfagonal, 1U3^ 30', — a relation 
hke that between hornblende and ruiL^itf?. The three unit prisms, 
103° 30 , 58^ 17', 70^ 3*^', very nearly correspond to the typical 
value of the axes 1 : : v^J. 

It is of interest in this connexion to compare EpistUbite with 
Valentinite. It presents the vertical prism 135^, correspond insr to 
136^ 58' of Valentinite ; and there is a macrodome of 109"=" 46 , 
whence another macrodome 2t = 70^ 50', or very nearly the an- 
gle of the brachydome of Valentinite. It gives for the angle 
100° 58', as mentioned in the table. The occurrence of these 
Monometric angles has, beyond doubt, a profound significance* 
We hereby perceive in what respect Section II is related to Sec- 
tions I and IIL The oscillations from the typical angles of the 
group amount to about 5°. 
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Other species in Table 11 reqaire speeial reaiftrki. 

In SuJpiiur, the unit macrodome of authon has the summit angle 
46^ IS'. But taking jjf as the unit dome, the angle is near that of Ba- 
lyiesand the other sulphateSf as in the table ; in sulphur is near in 
Barytes. The homceomorphiBm of tulphur mi the nUpkates (E0| SO 3) 

is ffnce evident. 

Orpiment (sulj)hurct of arsenic) differs from sulphur in pcrtan iug to 
SeciKMi II. The sulphur and arsenic compounds present a like amount 
of difiLfcnce ; and, furlhcr, they show that tlie fundamental vertical 
prism i:* thill of 100° iO\ instead of that of 117** 49', adopted by some 
authors. The ditl'erence in the unit domes of sulphur and orpiment is 
about 7J degrees, and the difference in the sulphurets and arseniurels 
Of arseniosulphurets is nearly as large, or 5 to 6 degrees. 

The arseniurei of iron (Leucopyrite or Lolingite) has been hitherto 
dsseribed as having a vertical prism of 122^, and the arsenio-sulphuret 
(mispickel) an angle of IIS^, mod the solpburet (roareaslle) of 106*. 
out the writer has beeo informed by JL P. Greg, Jr., that he has meaa- 
uied crystals of the arseniuret, and found the angle the same as for the 
trKDio*8ulpharet. The difierence of 6 degrees is, therefore, the full 
difference due to the arsenic ; and where arsenic is present with sulphur 
in these compounds, the sulphur is wholly oferpowered by the afsenie | 
just as in the sulphato-carbonates, the sulphuric acid dominates com- 
pletely over the carbonic acid, the angle agreeing closely with that of 
the sulphates (anglesite), instead of being half way between those of 
the carbonates and sulphates. 

Dimorphiney a sulphuret of arsenic of undetermined composition, 
falls into the same group with orpiment. nnd h near it in angle. Pro- 
fessor 8cacchi, in descnbmg dimorphine,* recognises llie fact tbni it 
arfbrds two angles approaching those of orpiment, viz. 83^ 40' and 
in** 4^'; and he adds correctly, thai ihey do not, however, correspond 
in position in the iwu species. But on examinmg further his type I, and 
viewing the form in a ditlerent position, we find that there are two 
prisms, wliich taken as domes give the angles at summit 83"^ 40^ and 
75^ 40' (angles o : o 
and e : e in Scaccht, 
pL 12, f. 4, or U and 
H ia the annexed fig* 
Ofs 1) ; and these on* 
gles are so near two 
domes in orpiment that 
we can hardly hesitate 
Bs to regarding this the 
light position for the 
figures. We here malce 
B of Scacchi the termibal plane 0; A, the plane tij C, the plane 
tt; alRo 0^ is and m is 1 or the unit octahedron. In Scacchi^s 
type II (figure 2, above), the planes referred to the same fundamental 
form, are ^ (s of Scacchi, fig. 13, pi. 4), t{ (t), i { (m), ^1 (o^). 

* Memoriy Gcolgiclie sullu Cainpnrria per A. Scaochi, I^'apoii, ili49, p. 120. 
Sscojfp bKiuxSf Vol XVIII, No. 62.~Jul/, 1 
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/• D* Dana on the HomcBonwrphi^m 



In this type, fhc angles, as given in the table, are almost identical wuh 
those of Orpin^^Qt. Th» axes become for 

Tvpe I, a : ft : c= 12876 : 1 : 1 1526=: 1 : 0-77661 : 0 89526. 
Type lUa: b -.€= I : 1 : 1-2030= 1 : 0 75405 : 0 5^0707. 

The ratio ^ in Type 11 loses its im probability , if any there be, when 
it is observed that the domes of this ratio have approximately the angUt 
of the unit domes of sulphur or of the section to which sulphur belongs, 
they being — 62" 12' {e : f, f. 13, of ?f-ncchl), and J/ (not observed) 
zrzll"^ 56'. They approach most nearly the unit domes of anhydrite. 

Tantalite (FeO,TaO^) has very nearly the dimensions of Barytas 
(BaO, SO^), as seen in the table ; and the fact is important, as it 8tt»> 
tains the homaomorphism of iunialic and sulpkurie acids. 

BroolnU was first observed to be homaeomorphous with Colambils 
by Hermann. It differs by four degrees in its domes from tliat speciesi 
and has its vertical axis about ooe-twelAh longer. 

In ColumhUe^ it is of importance to note, that the face of twin com- 
position is a plane of the brachydome 2t, in which the basal angle is 
about 190°; and in WoJframy it is the brachydome f)^, in which the 
summit angle is about 120^. 

LeadhiUite has been shown by the writer to have close relations in 
angle to Angtesite, in this Journal, vol. xvii, p. 210. Its dimensions, ss 
given in the table, exhibit still further this similarity of form. We le* 
serve remarks on the forms of LeadhiUite for another occasion. 

Maseagnine diverges widely from the other sulphates in its vertical 
prism, and therefore also in its hrachydome> while it agrees with them 
nearly in its roacrodome. 

We add a word on the unit-octahedrons of the species of Ta- 
ble II. The toilowing are the angles for species ia Sections I, 
ill, and IV : 



SeelioQ 



I — ^Banrtot, - 
An^lesitc, 
Section IIL— Columbite, 

* Brookite, 
Seetion IT.— Uuigaiiite, 
** Cotaonite, 



Pyramidal Angles. 
6 88' 91<> 



111 

112<=> 13' 
117® 58' 
115° 42' 
]80<* 49' 



2«' 

89^ 41' 
102'' 68' 
101° 34' 
120*> 44' 
US© 68' 



BomI Angle. 
198^ 8«° 

128° 54' 
107° 66' 
IIP 26' 
80* 29' 
^8* 48' 



It will be observed that there is an approximation to the angle 
of a regular octahedron only in one of the pyramidal angles of 
Section I, and in the basal angle of Section IIL 

TABLE IIL 
An^le of Vertical Prirnn^ near 109° 28'. 





FriNiii 
1. 


Ooni* 
11. 


1 ItooM 

1 It 


\ a : 6 : e. 


L 
JL 

L*>Ticnpyrite, - - - - 
Auroteilurile, . - - - 


106° 6' 

111° 53' 
111° 30' 
110° 48' 


64° 62' 
69<' 14' 

^21) 58° 62' 


80° 20' 
80® 8' 

(21) 78^ 84' 


1 6787 : 1 : 1 3287 
1-7588 : 1 : 1*4'79S 

1-7723 : 1 : l"449(ii 
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The angle of the vertical prism in Table III is near the angle 
of a regular octahedron ( 109^ 28'). As this prism is a cleavage 
prism, and the only distinct one in the species, it appears to be 
the true vertical prism. 

But if we give the species another posiiion, we may exhibit a 
relation to Sections II and 111 of Table II; and as they are all 
related to the species of those sections in composition, this rela- 
tion is of fundamental interest. Making the brachydome li the 
vertical prism, then the angle given above for the vertical prism 
is the new macrodome, and the supplement of that for the macro- 
dome is the new brachydome. This gives for mispickel the an- 
gles I:I^W>62'; II : 11=111^ 63' ; It : It^mP If we 
sow double the length of the vertical axis, the dome IIP 63' 
becomes and 1209 46' ii ; and the three angles will be 

/: /=99- 5:i ; II : 11 = 72^ 58' ; II : 1I=-S2^ 4(K, 

which aie almost uleritica! with tlie angles in Orpiment. The 
following table presents the angles and axes of the species thus 
changed m position, and also those referred to on Table II, 

'*TABI<B Ut A. 





Prbun 
/. 


Dome 
li. 


Dome 
11. 


a t b i ^ 


L 
IL 

Orpiment, - - • - • 
I^orphine (I.) - • - 
d«. (IL) - - • 

Aurutellurite, - - - 


101° 58' 
990 40' 

100° 40' 
98° 6' 

100° 32' 
990 52' 

101« 26' 


6fi° 18' 
67° 12' 

73° 

76° 40' 
74° 2' 


76° 40' 
760 24' 

83° no' 
6:>^ 40' 
64=' 24' 
629 40' 
8S« 6' 


1-5606 : 1 : 1 2342 
1-6049 : 1 : 1 1 847 

1 nsn : 1 : 1-2059 
1'2S7G : 1 : \ 
1^2 62 ; 1 : 1 2u30 
1SS20 : 1 : 11690 
Vmi : 1 : 1-2226 



Tt appears from the (able that Marcasilr, Fe S^, is very near 
Sulphur in its angles and axes ; while AuroleiUu Ue (Ag, Au), Te^, 
and Mispickel^ Fe(S, As)-, to which Lenropyritp, Fe As-', should 
be added, have the form nearly of Orpinieni. it is a question, 
therea)!*', A hether T.t!>]p III should not be suppressed, and the 
species annexed to Sections II and III of Table II. The cleav- 
age constitutes the mam reason for regarding the s|iecies as a sepa- 
rate (jrouj). But notwithstanding the peculiarity in this respect, 
the alhhation with Sulphur and Orpiment is undoubted. 

In Table IT. we recognize four sections : 

I. Angle of macrodome near 70'^ 32'. 

II. Angle of brachydome near 109° 28'. ^ 

III. Angle of macrodome near 109° 28^ 

IV. Anyle of brachydome near 120°. 

The vertical axis in Section II is about one-fourth shorter 
than in Section I; in the latter 31=85° 40^, which approaches 
li ia the focmery being very nearly the angle of Stephsinite. 
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TABLE IV. 
Angle of VerUeai Primn, mar 120o (1151^-120^). 





rkwm 


Doom 












r 

Mm 


A Pa 




O i 


k 


i A. 


I. 

Sternbei^gitc. . . - 




6i»<^ 8b' 


loo® 2' 




:1 


; 1-1147 


U. 














CtTU>lU', . . • . . 


116^ 10' 


8 1® 40' 


108° 26' 


11671 


:1 


: 1-6055 


117^ i:;' 




10>^ It-,' 


1-1852 


: I 




\N lthtTit(j, ----- 


1 1 S"^ ,1(1 








: 1 


: rtiSii>' 




1 1 > " b'y' 




1U7° 5' 


1 'i^fiJ 


: 1 


•. 1 t>\<^>l 


^l^CpIUUIUU, » - » - 






ill O 




• 1 
. 1 


■ 1 "l < J ^ 
. 1. t}0%v^ 


Nitre. 


1180 60' 


80<* 16' 


109« »7' 


|M861 


:1 


: t^9t 1 


Cljrysubrryl, - - « . 




i ');)TS° ;,l' 




1 lM.'.'J 


; 1 




DlsL-ravjtr. - - - - - 






lll!^ 12' 


I ' 1 1 J t,t 


; 1 


: 1 TSl&j 


Stroroeyerite, - • I 
III. 


119® »6' 


(ii)88® 66' 


lU® 10' 


Ml 17 


:1 
















H«rdeiite, • • > ^ • 


116® 63' 


1110 42' 


133® 68' 


06783 


:1 


: 1-5971| 


IV. 














lolite, 


UU^ lu' 




121° ab' 




: I 




Mica, ------ 


119M20® 













Phrysoberyl is very near Aragonite in angle, if the plane in the 
former usnallf regarded as |i be taken as 1 i, as adopted in the 
table : otherwise the relation for the vertical axes of the two spe- 
cies is that of 3 : 2. So also Copper Olanee approaches Arago* 
nite, if what has been taken by authors as |i be regarded as II; 
otherwise the relation between them is that of 2 : 3. Such ratios, 
as we have elsewheie remarked, and the tables everywhere iltus- 
irate, are consistent apparently with homcBomorphism in species. 
We have not sufficient data, at present, to decide whether the 
relation between Aragonite and Copper Glance is actually that of 
1 : 1 or of 2 ; 3, yet are inclined to believe the latter the fact ; 
and if 60, li in Copper Glance has 61^ 54''for the summit angle, 
and 118^ 6^ for the basal; the latter angle is near that of the 
vertical prism. 

Many of the species in Tables II and III afford a horizontal 
prism or unit dome of 115^ to 120^; and consequently, if this 
dome were taken as the fundamental vertical prism, the species 
would pertain to Table I¥, Although we have not good reason 
for making the change, it is of some importahce to view the spe- 
cies in this way, in order to apprehend more fully all the affilia- 
tions and relations of the forms. The author has alluded to 
Hausmann's comparisons by this method, of the anhydrous sul- 
phates and carbonates ; and he would here observe that the gen- 
eral review of Trimetric forms which he has made since his 
former paper was printed, and which has heen here presented, 
has led him to give more importauce Lo such cornpaiisoiis lhau 
was implied ia bis pa^ec m linix Jourual, vol. xvii, p. '/^lO. 
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In the annexed Table the first column contains a statement of 
the particular dome in the preceding Tables which is here made 
the vertical prism; in some cases the angle of this prism is the 
sapplement of that which is given for the dome in those Tables, 



TABLE IV. A. 



From Table L 
Chrysolite^ . . . - 
Do. • . . - 
T^riphjUiM^ . - . - 

Dn. • - - . 
Epsomite, - - - - 

Do. . - - • 
IMtspore, - - - - - 

Do. .... 
flothite, 

Do. 



Do. 

Eudiroit^ 

Do. 
Topaz, - - 

Do. - 
fiouniomto. 

Do. 



From Tftblfi H. 

Vali'ijtiijitc, - - - - 

Baiytes, . - - • - 

Angleaite, - - - - 

LeiuUiiUito, . * . . 

Cele^tioe, - - • - - 

Anhydrite, - - - - 

T&uulite, - - - - . 

Jiascagninc, - • - - 

Solpbur, - . - - . 

Mangiuiit«, .... 

Calamine, - - - - - 
Haidingerite, .... 

Brrjchaotitei . - . . 

Cotanniie, .... 



From Table IH 
Uarawite, .... 

Mispickcl, - - - - 
jiqrotcUurite, - - - 





Prism 


Dona 


I)omo 




/. 


11. 


11. 


11 


116° 36' 


bO" 48 


85" 5 « ' 


11 


119° 12' 


64** 24' 


94^^ 3 


11 


118° 27' 


68« 6' 


86° 


IT 


121° 55' 


r.i° S3' 




U • 


1*20° 4' 


51) =' 21' 


20' 


n 




59 56 ' 


9u^ 34' 


If 


US'* 16' 


610 ]g/ 


86O 8' 


n 


118° 42' 
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Comparing the species in Table lY, A, with those of Table 
Wj we observe the following affiliations : 

Marcasite and Aiirotelliirite are near Section I (Stcrnbcreite). 

From Yalcntiirte to Sulphur (from Table II), are near beciion 
U, (Aragonile Section). 

From Chrysolite to Bournonite (from Table I), with also Man- 
ganite, are not coincident with cither Section of Table TV, but 
ibey have approjumately the ratio to the Aragooite Sectioa of 
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A : 3. This is ihc ratio between Chrysolite arul Chrysoberyl. If 
1 UP 12' in Chrysolite he considered as correspond itii^ to 1 19^ 46' 
in ('hrysol)eryL then the niacrodome of 04'^ in Chrysolite, if 
rel'erred to the form of Chrysoberyl, would be i\* 

From Calamine to Cotunniiei ihe vertical axis is to that of the 
Barytes series nearly as 5 ; 3. 

In reviewing the Groups of Trimetric forms, the most promi* 

nent fact observed is the prevalent a|)[!roximation in the vakies of 
the angles o( tlie unit prisms, to the three monometric angles, 
9(1^, 109 - 28^ and 120^, or their supplements. 70^ 32', and 00^; 
above all, the angles approach 109^ 2b' and T(P 3:i lijuch pre- 
dominate. When the vertical prism is near 90", domes near 
109° 28' and 70° 32', characterize very many of the species; 
while domes near 120° belong to the rest of the species. And in 
the second great group, macrodonies near 70 32', and 109° 28', 
and bracliydomes near 60° and 120^, determine the vertical an- 
gle of the prism, which apjironches 101° 36'. Another large 
group has 120° aud 60° as approximately the angles of the ver- 
tical p'ism. 

I'lie lad that the axial ratios 1 : ^2 aud 1 : ^/^ typical of 
certain groups has been mentioned. It is easy to make out, in 
many cases, sini|)le ratios hetwoen the axes, or the sum of two 
of the axes and tlie third; but the importance that should be at- 
tached to such ratios is questionable. The following are a few 
examples : 

Epislilbite(/=:100° 58'), l-lObiiVl": 1-2121 a-f ^=2c 



Calamine, - - - - 0 6170 : 1 : 1-27G6 2a=c. 

Brochantite, - - - - 0 6534 : 1 : 1 2838 2a = c. 

Cotuimite, - - - - 0 5953 : 1 : M868 2a = c. 

Haidnigenle, - - - 05945:1:11918 2a = c. 

Gatlnie, 0 0006 : 1 : 1 (I>S8 3a = &+c. 

Polvrrasc, - - - - 1-0265 : 1 : 1-0913 2a = h-^c. 

YalentiUJle, - - - - 17934:1:12683 2a = 6-h2a 

Sulphur f 17), ... 2 310S : 1 : 1-2342 a = b-\-c. 

Hi), - - - 1-5606 : 1 : 1*2342 Sa=d-f c 



In Yalentinite this relation is evidently dependent on the more 
authoritative and equally exact ratio a:6:c=sl: y/i : ^i. 

Many conclusions bearing on chemical formulas, and the chem- 
ical relations of species, flow from the facts in the preceding ta- 
bles. But we leave, for the prcsctit, that branch of the subject 
without further remarks. 

■* Since tlite pnprr xra? fir>t printed, the author ha9 found that M. Kon-T^tt of 
Vierjm 1ms rcccuiiy pointed out similarities in the angles of Dij?cxa*ilc, Copper 
Olaoce, Aniimonj Olanoe, Boumonitfi, Chryeolite, Chrysoberyl, Tutaliie, Tupaz. 
Electric Calamine, Aragonitc and Ceni.<^ite. But the tnw grounds of rclntl r. umI 

dtttiactkm between tJme tpecuM^ brought out ia this paper, we not iwoogoiaed. 
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Art. VI. — On certain PJiysicaL Propertif s of Ught^profJurrd by 
the combustion of dij)erc?tt M eta is, in the Hlertric Spar/:, re- 

Jracted by a Prisma by David Ajltab, ALD., Freeport, PeoD. 

Wc are indebted to the celebrated M. Fraunhofer for the facty 
that the Solar Spectnitn is crossed by numerous fixed lines, and 
that the light of some of the stars diifers from that of the sud, ia 
the number and aituation of these lines. 

In order to see some of these li?ies without the aid of a teles- 
cope, I ground a prism of fiitit glass, with large refracting angle, 
(74"). Viewing a fine slit made in sheet brass, when the source 
of light was the sky, nearly in the direction of the sun seen 
through this prism, T could count twelve or thirteen of Fraunho«> 
fer*8 dark lines. In viewing the blaze of a lamp, burning petro- 
leum, I could discover neither dark nor bright lines, although I 
narrowed the light by passing it through the fine slit of sheet 
brass. I then tried the blaze of a tallow candle, when I could 
distinctly see an orange image of the blaze and one of faint yellow 
and one of green at the base of the blaze. The base of the 
orange image appeared to be the reflection of the light without 
any dispersion. When the brass with the fine slit is held in a 
horizontal position and the refracted light seen through it, is 
fiom the base of the blaze, bright bands, one of orange, one of 
yellow, one of green, one of blue, and one of violet, are seen. 

The flame of alcohol is the same, except that the orange band 
is wanting. A slip of white paper shows the same bands when 
illuminated by a tallow candle. The jet of a bluw[)ipe shows 
the five nnages slill more distinctly. 

The light from heated wire or charcoal shows no peculiarities. 
The electric spark from a l.eyden Jar gave several bright images, 
which from optical illusion (perhaps from their brilliancy) appear- 
ed to extend beyond the sides of the spectrum, causing it to ap- 
pear serrated along the edges. 

But the most interesting 
effect of refraction, is from 
the spark caused by breaking 
the galvanic circuit, or at the 
break of a jiowerfnl magneto- 
electric machine. The ma- 
chine I used produced s[>arks 
Dearly half an inch in length. 
These sparks, viewed through 
the prism, appear almost whol- 
ly resolved into separate, col- 
ored bands, as illustrated in 
the annexed figure, where R 
is the red extremity of the spectrum, and Y the Tiolet 
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Thus in the silver, there is in the orange a very bright band, 
one of yelluw^ and one of green — two jaint bands in the blue 
which are not always seen, and arc probably caused by an im- 
purity in the metal. The light which is uot resolved mto these 
bands is very fauit except in the red. 

The copper has two in the orange and three in the green — the 
other lii^lit appearing most distinct lu the red and yellow. In 
the zinc there is a strni]^' Ki:ind of red, two of oratiL^e and three 
of blue with a lanil yellow. Tfic lead has two bright orange, 
and two in the yellow, nearer the orange than appears in the 
silver, then faint green bands and one bright violet, at the ex- 
tremity of the spectrum. 

Till has a faint red, two of orange, three faint yellow, and a 
very faint green batid, and also one of btuOi indigo and viotet. 

Iron exhibits a bright orange, four faint green, and sometimes 
two faint blue bands. 

Bismuth a bright orange, a very faint yellov, two faint green, 
and a bright indigo. 

Antimony some brightorange, and iiunt appearances in the yel<* 
low, green and bUie. 

Brass, a compound of copper and zinc, exhibits all the bands 
that are exhibited by these metals separately, i. e. one of red, one 
of orange, three of green, three of blue, one yellow and one indigo. 

The preceding table presents these results, with some faint 
bands not above alluded to* 

lo illustrate better the manner of 
producing the sparks by the magneto- 
electric machine, I have annexed the 
following figure of the break. A and B 
represent two half circular discs of the 
metal intended to be used. One of 
these is coimected with one end of tlie 
helix, and the other witli the other end. 
They are fixed on the spiiiJle of the re- 
volving armature, and revolve with it. 
They are so placed, that the extremity c of the wire cd — which is 
stationary and rubs on them — is passed from the one to the other at 
the same time that the armature is passing the poles of the magnets. 

In order to produce s{)arks, the end tiof the wire is caused to rub 
on the discs, nearly opposite C — which causes a bright spark at 
each half revolution of the armature. 

When the discs are of zinc, and the extremity d of the wire 
is of coppiT, the bands are the ;?nine as in brass, as also if the 
discs are of copper, and the wire zinc. When the discs and wire 
are both of copper, after having used a wire of zinc on the discs 
— they will still exhibit the same colored bands as the brass, un- 
til all the zinc left by the friction is removed| when the charac- 
teristic bands of the copper alone appear. 
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W'ficn silver and copper are used the bands are the same as 
with the silver alone, with the addition of two bauds in the 
green, and so with any two metalSi the bands are the same that 
both the metals exhibit when used separately, and the number of 
bands in the two metais will be equal to the muDbet in both, ex* 
eept where they have bands that correspond in situation, in which 
case the bands of the two metals are blended together, producing 
bands of greater brilliancy. A spark between charcoal points does 
not show any peculiarity. The orange band apf)ear8 to be com- 
mon to all the metals tried^^but I have not determined whether 
it occnpies the same situation in the spectrum in all cases. The 
light of the spectrum not collected into the several bands, differs 
in intensity with the different metals — ^that with tin, iron and an- 
timony being strong, while that of silver, copper and zinc, is faiut. 



Asj. YIL — Chinese and Aztec Plumagery ; by D. J. Mac- 
gowan, M.D. 

Those natives of Northeastern Asia who in modem times have 
been drifted to the opposite shores of the Pacific were genei^ally 
fishermen, mariners, or persons unacquainted with mechanical 
operations, and it is altogether probable that from the period of 
the first disaster by which they were driven to America, to that 
oT the last shipwreck on that coast, very few artizans, and no 
scholars have in this manner changed continents ; nori judging 
from the low state of civilization of the more northern peoples, 
could it be eitpected that adventurers by the way of Behrtng's 
Straits or the Aleutian islands would carry with them a knowl* 
edge of any arts but the most simple and rudimentary. Hence, 
we shall look in vain for many resemblances in the industrial op- 
erations of the dwellers on the eastern and western coasts of the 
great ocean. Nevertheless, ihe/e is reason to believe tliat were 
we better acquainted with the state of arts amongst those farthest 
advanced in civilization in Polyncsiii and America, wo should re* 
cognize modes of operation identical wiili those of China too nu* 
uierous lo be accounted lor either as coincidences, or as indefien- 
dent ijiveniions. A striking illustration is furniiihed by Capt. 
Wilkes,* who gives a drawing and description of an insiniment 
for drilhng iioles, which he found in use by the inhabitants of 
Fakaafo or Bowdilch island. This is undoul)ied!y a (jhinese 
iiii[»lenirnt, being the most ingenious of all their tools. It is em- 
ployed for perforatins: small holes by all workers in metals, but 
appears to most advantage in the hands of needle makers, who 
Ui>e it for drilling eyes in the small wires of which these are made. 

* NainUive of ilw IT. a Ezploriog Esp^tiofi, Capt Wit&e% n.S.N.» toL r« 

p. 17. 

SioosD Smn» YoL XVm, Na 62.— July, 1854. 8 
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Whothcr plnmn2cry or the art of working m fenihers, whicii 
was formerly practised in this part of the world, and also by the 
Aztecs of Central America, originated with Asiatics, or Ameri- 
cans, or with both, must be left to conjeclnre: in any view of 
the case, the fact is invested with interest. Attention was attrao* 
ted to this subject by perusing the chapter devoted to an inqtiiry 
into Aztec civilization in Prescott's History of the Conquest of 
Mexico, where the distinguished historian shows that the ancient 
Mexicans excelled in the arts of phimagery and jewelry, in both 
of which they appear to have followed the same methods that are 
adopted by the Chinese. 

Confucius informs us that in remote antiquity, ere the art of 
weaving silk or hemp was understood, mankind were clothed 
with the skins of beasts and feathers. How the latter were held 
together is not stated, but it must have been in a rude manner by 
cords or thread : at a later period feathers were in general demand 
as ornaments to banners and articles of attire ; and subsequently 
for the manufacture of door-screens and caps. Tradition states 
that garments made of feathers and resembling fur dresses were 
presented to the emperor Shauhan, who reigned twenty*five 
centuries before our era. The earliest allusion to robes VHJven 
with feathers, occurs in the history of the Tsin dynasty. In the 
year 272 A. D., Dr. Ching, the court physican, presented the em- 
peror with a gown made of feathers from the golden-headed 
pheasant. II Majesty being the founder of a new dynasty, 
was anxious to iiidiK-e economical habits among his subjects; he 
therefore immediately ordered the S[)lendid garment to be publicly 
burnt before the palace door, and issued on the following day 
stringent prohibitions against the presentation of articles of luxury. 

The emj)cror \\ nti, who rlounslied in the latter part of the 
fifth century, had a sou who was notorious lor his extravagance, 
having atnoii<4 other costly articles, a robe woven with peacoclcs' 
feathers. History fm tber informs us that it was the cusioni of 
emperors to make presents every eleventh month of robes mnde 
cut of the feathers of tlie varie^^ated king-fisher to certain nnnis- 
ters of state. Tnitsnnir, A. D. 976, chanued tlie custom so far as 
to substitute silk for j>lumagery. Aeain, at a later period, the im- 
perial records relate tiiai the |>riiiccss (lanliih engaged a skillful 
artificer to collect featliers of every description, to make of them 
two dresses, which should when looked at in front present one 
color, when viewed sideways another, and when held up to the 
light a third. When completed^ she presented them to the em- 
press, and they were so much admired that the fabric became 
very fashionable among ofiicers and people, so much so that the 
bills and forests were swept clean of down and feathers, and 
yast numbers of birds were ensnared for their plumage. 
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Blore instances might be adduced to show that at different pe- 
riods extending through many centuries plumagery was well uu- 
deiscood. GriutueDU thus manuiaclured were necessarily rare, 
their use being confined to persons of rank and wealth, and il 
may be doubted if even among the Aztecs whose country unlike 
China had vast forests crowded by ilie feathered tribe, the mate- 
rial was so abundant as to aiiow the inhabitants generally to shine 
in borrowed plumes. 

The foregoing examples, drawn from the popular encyclope* 
dtas, throw no light on the mode of manufacturing this elegant 
material. Something however may be gathered on this subject 
from a work styled " New Conversations on things seen and heard 
at Canton," by a native of Suchau who spent many years in that 
city in a mercantile capacity iu the latter part of the last century. 
In a short section devoted to Bird ChtheB^ he says, " There are 
several kinds of birds, the feathers of which are woven into a 
peculiar cloth by the s<Hiihern barbarians. Among them is the 
celestial goose velvet, the foundation of the fabric being of sillc, 
into which the feathers were ingeniously and skill Uiliy interwo- 
ven, on a conitnoti loom, tliose of a crau&on hue being the most 
expensive. Of these w ild goose feathers, two Uuids of (*loth were 
made; one for winter, the other for summer wear. Kain conid 
not moisten them; they were called 'ram •^atin,' and 'rain ganze' 
resjiectively. Canton men imitated ilie manufacture, employing 
feathers of the common goose, blending tliera with cloth. This 
fabric though inferior in quality was much cheaper. Goods of 
the same description were also brought from Holilih [a state de- 
scribed by geographers as being adjacent to Samarcand, perhaps 
Bokhara] made of birds' feathers; they were twilled, the crimson 
colored being most valued. The article was too heavy for gar- 
ments. The Cantonese also learned to imitate this, making it 
like plain silk, and inferior to that from abroad. Peacock feath* 
ersare employed by Canton manulacturcri- in making variegated 
threads which are used in making beautiful ca[)(-s for females." 
Another writer states that a tribe of the Miaut, in Kwangsi, man- 
ufacture clothes from the tine down taken from the abdomen of 
geese. The down and tufts of birds were probably the materi- 
als which were woven into texti]e*like fabrics. 

From the above, it would appear that the Chinese have lost the 
art of weaving feathers. Plumagery is still practised, however, in 
the decoration of metallic ornaments worn by all classes of females, 
chiefly on the head. When silver is employed, the article is first 
coated with gold. The gaudy lustre of the gilt is softened by 
laying over portions of it a covering of blue feathers representing 
flowers, insects, birds, and the like, which imparls indescribable 
beauty to the silversmith's elaborate filagrees. The art a[)i)ears 
to moiil advaula^u piautibcd by aiUucci^ wiiu:>e occupaiiuu is 
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the manufacture of garlands, chaplets, frontals, tiarns and crowns 
of very thin ci^ppcr, on which ))nrple, dark and hglit blue iVath- 
ers of gorirf'ons hnlliancy nro laiJ with exquisite tnsie and skill. 
From tlie size of iliose ornaments tireat scope is atforded tor \\\e 
display of various figures. Sometimes two dragons extend iVoiii 
below the lobes of the ears, meeting above the forehead, the va- 
riegated scales of which are represented by minute portions of 
feathers of various hues; at others, beatitiful flowers are inter- 
spersed with elegant mosaic, and then again the head attire ap- 
pears animated, as with every turn of the fair one, liny genii, 
birds, and insects are set in motion from springs and wires which 
retain them in the midst of the fairy-like garland. A more taste* 
ful, elegant, or gorgeous blending of art and nature than is exhib- 
ited in one of these head dresses, perhaps no ingenuity has hith- 
erto devised. To increase the effect, these ornaments are sttidded 
with pearls, produced cheaply and in great abundance by artificial 
means in a fresh water muscle. Commoner articles, such as ear* 
rings, and brooches for caps, are generally made of a small wreath 
of the forget-me-not, encircling one of these pearls. Half a 
dollar will purchase one of these when of silver, and a few cents 
the copper ones. The most expensive head dresses cost less than 
five dollars, unless of silver. 

As this elegant art has not hitherto attracted the attention of 
foreigners, the mode of procedure should be described ; this may 
be done in few words. 

On the table at which the workman sits, he has a fasciculus of 
feathers, a small furnace with a few embers for keeping warm a 
cup of glue, a small cutting instrument like a screw-driver, a pen- 
cil or brush, and the articles, either silver, iiiU, cop|)er imscl. or 
pasteboard which are to be leathered. The ihiiuib and index 
finger beini^ smeared with glue, the feathers are gently drawu be- 
tween iheui, which- slilleiis the barbs, causing them to adhere 
finuiy toi^cther; and when dry die j)er()endieular blade is drawn 
close to the shall dividing it from the barbed poriioii. Holding 
this cutting implemcMit as in wriiint^ a la Chinoisp, the artist by 
pressitiLT on the strips of barb with the knife, cuts ihern into 
the desued size and bhape, whicli is a work of smne delicacy — - 
the pieces being very small, in tlie iorm of ju'lals, scales, dia- 
monds, squares, and the hke, and re<]nir]ng to be of ifie same size 
as the particular sjmU on which ihey are to be laid. Besides 
fingering this tool in the manner described, he holds the pencil 
nearly as we do a pen, dips it into the glue, brushes the spot to be 
coated, then expertly reversing it, touches with its opposite point 
a tiny bit of feather, which is thus lifted up and laid ou the part 
for which it was fitted. Care is requisite also in giving a proper 
direction to this twilled work, for such of course is the appear- 
ance presented by the barbs. 
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The feathers most in demand for this purpose are from a beau- 
tiful species of Alcedo, brought from the tropical regions of Asia ; 
they are employed for siker articles. King-fishers of coarser pUi« 
mage, and less brilliant hue, found throughout the country, are 
used for ornaments made of copper or pasteboard. Blue always 
greatly predominates over lighter or darker shades, relieved by 
purple, white or yellow. 

Whether Aztec silversmiths, whose ingenuity is so much laud- 
ed by the old Spanish chroniclers, practised this branch of plu- 
niagery or not is uncertain. There is reason to believe that what 
is said of their imitation of animals with moveable wings or 
limbs, of their representing scales of fish alternately of gold and 
silver, were nothing more than what is now done by the same 
craft in China ; arid which were esteemed very marvellous by Sir 
J. Mandeville (Voiage atid Travaile), motion boing cominiiru- 
caled by wires and s[)rings, and colors imparted by the pliiniage 
of choice birds. The construction of automata proper requires 
a knowledge of horological mechanism, never attained by either 
Chinese or Aztecs. PInmagery doubtless attained a far higher 
degree of excellence in Central America than in China, owing to 
the greater variety and extreme abundance of the feathered tribe 
in the dense and luxuriant forests of Mexico. Yet it is nor like- 
ly that feather fabrics were so easily nianulactiirf r| as to t>e worn 
by other tbafi the nobles and allluent, to whom in China their 
use was coiilinecJ. Had the Chinese been as destitute of textile 
fabrics as the Aztecs, they would unquestionably have engaged 
in plumagery with greater success* 



Art. ViU. — Binocular Miaoscope; by Dr. E. D. Noaru. 

Common stereoscopy is a full perception of the solid forms of 
objects by a peculiar mode of viewing their geometric projections 
00 a flat surface. Flat pictures are thus made to represent ob- 
jects with a relief as perfect as that of the objects themselves, 
and, what is more than relief, give us the perception of looking 
around and almost behind each cylindrical or spheroidal form. 
Not only is a bust or statue thus seen^ but several figures in a 
group stand forward at different distances from each other, while 
the clear space between is fully perceived and afibrds an especial 
gratification. In strict imitation of ordinary vision with both 
eyes, two drawings or photographs at the same distance are seen 
and are united by the brain, as if both eyes were looking at a 
single solid object without the intervention of an optical instru- 
ment The success of the stereoscope may be pronounced per- 
fect ; the view by means of two drawings affords the same amount 
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of knowledge, and with as much accuracy aad satislacUoa as a 
view of a real object with both eyes. 

At first thought it seems strange that the stereoscope was not 
sooner invented. A full detail of the reasons why in the prc^rra 
of the human mind this invention is so late, and how it is that 
we are able to do without it^ would open up a wide field of inter- 
esting considerations, and include the phiIosop!iical and aesthet* 
ical principles of the art of painting.* It will be sufficient io 
hint at these uses of vision by which the eye is the mind's instru- 
ment for mathematical or strictly scientific perception and knowl* 
edge. Such knowledge depends on measurement; solids are 
analyzed and measured by means of planes ; the third dtmensioa 
is in a plane at right angles to that of the length and breadth ; il 
is length or breadth in another direction* In judging of length 
or breadth by the eye, we measure by a process of halving and 
repeated bisection^ and make the eye a mathematical instrument; 
but in the case of an actual solid whose position we can changei 
if we would obtain the same accuracy of knowledge in regard to 
the third dimension, we must faint ike object over until depth be* 
comes l^gth or breadth. If the object cannot be turned over, 
the dimension which, as it lies, is that of depth, cannot be meas- 
ured accurately by the eye, and cannot, so to speak, be mathemat- 
ically perceived ; hence stereoscopic vision, either when it is natu- 
ral, as being the siimiltaneons act of both eyes or as that obtained 
by successive focal changes ui a biii^le eye, or when il is etiecled 
by suilable o|)tical instrntnents. cainiot be what we call mathe- 
matical vision or that w inch is altetiiicLi u itli nieasnrenient. 

But f)[)tical instruments are useful not only for their ash^istance 
in nieai>iuenient or strict science, but also as adjuvants of percep- 
tion. a!id ni obtauiing an endless aiU(*nnt of less definite knowl- 
odLN^ which is needed in the mixed sciences. Facility, rapidity, 
satisfaction and plct^nre are also important considerations. This 
is ei»(Xicially true of the microscoj)e, an instrnmeiit as essentially 
necessary and indispensable in science as the telescope, aad equally 
accurate and reliable with it in all its rin'elations. 

Inexperienced persons are embarrassed, when judging of ob- 
jects under the microscope, by their appearing as flat pictures ; 
by an inability to perceive deptli, and by the care and slowness 
with which the mind must be employed when the focus is 

♦ When the utmost possible mioutcncsd and accuracy of di-icrimiiiatian is neeieJ 
liy ft watc^-maker, encrraver, bjanyextreniely accurato mechnni<;, or by a natumltsi 
or otlior scientific man, but one eye is cmployod. Snectaclo3 which are len>es of 
low ]viwor for both cytH. are used solely l)t'caus« an inaividual'H eye?' <^o not see At 
certain uveraL^e distance!* as well as maiikind'a m general — never stru ily sjHjaking 
for mo^nifyiii:^ an object too tiroall for good ejen. Fint the closest kiBpectioo bj a 
«Dgle eye jx employed and at the shortest Working ditttoce of the eye; if the ol> 
ject V)*"' -^rill tno rninukv a sini^le han l Icn-^, an>l rifvcr a p-ur nf thf^m, arc ro^nrtv.-! to. 
Atttjinpts iiave been niaUe to iutroUucc waichmakur s uui^uilicrs m t>pectude frames ; 
jet tbey hare not oome into um. 
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adapted to different planes ; while in the common stereoscope the 
UDpression of a solid object is, as we have before said, absolutely 
perfect ; so that when an object is deeper than it is long or broad 
it will infallibly appear so, and we are enabled even to measure 
the depth, to a certain extent, by comparing it with the length or 
breadth as a unit. 

Professor Riddell has practically succeeded in adding to the 
previous powers of the microscope all those of the other instru- 
ment now so common and popular ; and with this great superi- 
ority, that whereas the letter can exhibit only pictures and those 
of large objects, being thus dependent on the accuracy of the 
diawing, or the success of the photograph, his binocular micro- 
scope exhibits minute objects themselves with perfect accuracy 
and truth as they exist in nature : presenting them as solids in 
which the dimension of depth or ihickiiess and their distance in 
superposition, is of as nuicli ini{>onance to truth of perception as 
that of length or breadth. Fortunate in being able to conuiiit 
his plans to a truly scientific and accurate workman, one to bo 
depended on fur resource and avoidance of error in the minute 
details necessary for applying a general idea, he has rrceived from 
Mr. Grunow an instnunent of great beauty of workmans!)ip and 
convenience, the performance of which is most satisfactory in 
reference to the objects aimed at. 

F(^r 1 fnll description of the optical arrangement by which 
bmonilar vision is attained, wo refer the reader to Prof. RiddelTs 
article on the " iimocular Microscope," read before the American 
Association for the Advancement of Science, July, 1853, and pub-' 
itshed in No. 5, of the Quarterly Journal of Microscopical Science. 

As far as we hare been able to observe, this arrangement is not 
liable, in any degree, to the charge of psetidoecopy, nor is any 
perceptible chromatic or spheroidal aberration produced by the 
interposition of prisms, which is sufficiently proved by the exam- 
ination of minute mercury-globules. 

The mechanical arrangement is excellent. The instrument is 
mounted on a solid, and very steady tripod stand of cast*iroD, 
with a plain stage 4x6 inches. The focussing is performed by 
a carefully wrought rack and pinion movement with two large 
milled heads. 

The necessary movements for adapting the distance of the 
eye-lenses to any pair of eyes and for adjusting the prisms, so as 
to cause the rays from the objective, after being divided, to emerge 
coincident with the axes of the two compoimd bodies, are also 
performed by rack and pinion, and are so arranged tliat they act 
equally and at the same time on both the right and left side. 
The linage is inverted in one direction, and two small reel, prisms 
placed above the eye-pieces, make it appear in its natural position 
aad thus adapt the instrument for dissecting. 
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As the Pidft >sor possesses several higher ol n cdves. by Mr. 
Spencer, he hiis had execiUed by Mr. (jirimow, at the same time 
with the HiNocular, only an object-glass of 1 inch focus with 
which aloue we have had aa opporluuity of tryiug the perforai- 
€U3ce. 

This object-glass has a large angle and is corrected exquisitely 
for chroDiatic and spherical aberration. That dificalt point in 
microscopy, a view into deep cavities, is perfectly attained. The 
eye of a fine needle by incident light, exhibited the walls -of a 
cavity deeper than broad ; an opened anther cell preserved in 
fluid and happening to lie edgewise, exhibited by transmitted light 
its walls with clear vision to the bottom of the depth; the &bres 
of the fringed end of a silk ribbon floated in space in diflerent 
planes of superposition with an enlargement of distance in the 
perpendicular direction strikingly correspondent to their horizon- 
tal separation. No doubling or thickening of lines, mistiness, 
fog or uncertainty accompanied the views, but vision was brilliant 
and clear, while thus looking into space instead of being as it 
were confined by an optical wall of limitation, to a single plane. 
Neither while thus looking far into space by magnifying distance 
in proportion to surface, was any thing lost in power of minute 
discrimination of lines and edges ; these were sharply and clearly 
defined : in short true shape and form were perceived in their 
actual proportions instead of being flattened, and an entire whole 
seen, as Schacht expresses it, ^*in optical sections;'' and were 
exhibited simultaneously with minuteness of detail on surfaces. 

Tlins may wo congratulate ourselves that l)njocular visiun, so 
long a tlcsideialiuii iu rnicroscopicdl ooience, is at leniith cULnned; 
constituting, as it does, the first important step biiice the sohition 
of the great problem of the achiomatising of the niicrnsco|>e, 
and ilie power of enormously enlarguig the aperture of the ob- 
jective. 



Art. IX. — Mechanical Action of Heat ; by W. J. Mac^uobit 

Rankine. 

Genileincn — I beg leave to address to yon the followini^ re- 
marks on a formula referred to in the very able and interesimg 
paper of Professor Frederick A. P. Barnard on "Healed An- con- 
sidered as a Motive Power," published m the Amencau Journal 
of Science for March. 

The formula in question represents the maximum efficiency of 
a perfect Tiiermo-dynaniic Engine: that is to say, the greatest 
fractional portion of the total heat consumed which such an en- 
gine converts into motive power ; and, in Prof. Barnard^s notation, 
it is as follows : 
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Let H represent the meehaDical eqoivaleDt of total beat expended ; 

W, the motive power developed ; 

the absolate temperature at which heat is received by the 
dastic substance which works the engine ; 

r,^ the absolute temperature at which heat is given out j 

Then the efficiency of the engine is 

This formula is ascribed by Professor Barnard to Professor 
William Thomson of Glasgow. 

The formula originally proposed by Professor Thomson is, 
however somewhat diliereut in form from ilic above^ being the 
follow iiig : 



(B.) 



where « is the base of Napier's loc?ari(}ims ; J, "Joule's Equiva- 
lent*' — 139U foot-pounds per centigrade degree in liquid wa« 
ler ; and " Carnot's Function;" being an unknown func- 
tion of temperature only, which has to be determined by ex* 
peri men t. 

This formula was deduced by Professor Thomson from a com- 
bination of Carudt's principle, thai the effidennj of a perfect iher- 
modynamic engine is a fundion solely of the temperaiures at 
which it receives and emits heat^ wi(h the faw established experi- 
meotally by Joule, of the convertibility of the different forms of 
physical energy. It appeared in a paper on the Dynamical The- 
ory of Heat, read to the Royal Society of Edinburgh in 1851, 
published in the 20th volume of their Transactions, and reprinted 
in the London, Edinbui^h and Dublin Philosophical Mi^aziue 
for 1852, Series 4th, volume 4lh. 

During the same session of the Royal Society of Edinburgh, 
there was read the Fifth Section of my paper on the Mechanical 
Action of Heat, in which, from the hypothesis that heat consists 
in certain molecular oscillations or revolutions, I deduced the TaW, 
that ike c/ncie/ici/ of a perfect tkermodynmnic enoine is expressed 
bj/ the difference between the absolute tcmperalures at icfiicli it 
receives and enuLs heat, divided by the greater of those absolute 
ttmperatures diniinishrd hy a constant which is the same for all 
substances ; tliat is to say, 

W I'' — r 

The constant x, if not absolutely inappreciable, is small that 
no material error in practice can arise from negiectiug it ia eofii^ 
SwoiiB Snm, Vol XVm, No. S3^«l7» lSi4. S 
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pining the efficiency of eogioes. This reduces the formula C to 
identity with A. 

The section to which I have referred was published in the 20th 
vohime of the Transactions of the Royal Society of Edinburgh, 
and le-printed in the London. Edinburgh and Dubiin Philosoph- 
ical Ma^^azine for March, 1854. 

Professor Thomson afterwards pointed out, (in consequence of 
a suggestion by Mr. Joule) that if Cam6t's Function be supposed 
to have the following value 

the formula B is transformed into A. 
It is also obvious, that if Qarnot's Function have the value 

liz=z-^ . • . . (E.) 

B becomes identical with C. 

AlilioUizli ilio law expressed by the equation C, being partly 
founded on hypothelical principles, was at first lo a certain extent 
cnnjecttual, yet it has subsequently being so closely connnned [»y 
the expermients of Messrs. Regnanlt, Joule, and Thomson, liial 
it may be regarded as almost, if not altogether, demonstrated. 
It is still, however, uncertain, whether the constant x has an ap- 
preciable value. The values computed from the experiments 
range from 0^ to 2^*1 Cetitigrade \ absolute temperatures being 
reckoned from a point 274^-6 Centigrade below melting ice, or 
494^*28 below zero on Fahrenheit's scale. The constant « rep- 
resents the position, on the scale of a perfect-gas thermometer, of 
the point of total privation of heat. If the elasticity of a perfect 
gas arises wholly from heat, then this point coincides with the 
absolute zero of a perfect gas thermometer, and «^0. 

It gives me much gratification to find, that the conclusion to 
which Mr. Joule, Professor Thomson, and myself have been led 
by our researches, as to the great economy of fuel to be expected 
from the Air*Engine when its practical difficulties have been over- 
come, is confirmed by the opinion of an investigator who has so 
carefully examined the subject as Professor Barnard. 

(9 St. \ inceat street, Glasgow, lith April, 
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Art. X. — On the Resistance experienced by Bodies falling 
through the Atmosphere ; by Elias Loomis, Professor of Maih« 
eooAtics and Natural Phiioeophy in New York Uuiveroity. 

At the Cleireland meeting of the American Association, I pre- 
sented a paper on the bail storm of July 1st, 1853, and introduced 
some computations for tlie purpose of determining the velocity 
which hail stones acquire in falling through the atmosphere. 
These results were based upon the experiments of Button re- 
specting the air's resistance to bodies in motion, as determined by 
a whirling machine. Since the case of a body revolving about a 
fixed axis is diflTereot from that of a body descending freely 
through the atmosphere under the action of gravity, I have en« 
deavored to test these results by experiments upon the direct fall 
of bodies. For this purpose I have performed various experi* 
menu upon the velocity acquired by falling drops of water ; also 
by small spheres made of cork; and have experimented with 
lumps of ice varying from the size of a pigeon's egg up to masses 
weighing more than two pounds. These results coincided tol- 
erably well with those obtained by computation from Hution's 
data, but I refrain from publishing them at present in the iinpe of 
bemij able to repeat them with giuater care and with llie advan- 
tage of a greater elevation. 

In the mean time I have sought for experiments of a similar 
kind made by other individuals. The expi i iuicnts made at the 
request of Newton m St. Paid's Catherlral at London, seemed 
belter suited to my [)urpose than any olliers 1 liave (nnncl. There 
were two series of ihese experiineiUs. In the first series, made 
ifj the year 1711), several hollow class globes of about five inches 
iu (liaoi'^t^^r were let fall from an elevation of 220 English leet, 
and trie limes of descent carefully measured. In the second se- 
ries of ex})eriments made in the year 1710, several bladders 
formed into spheres about five inches in diameter, were let fall 
from a tieight of 27 feet, and the times of descent careiuily 
observed. 

For the purpose of deducing from these experiments the coef- 
ficient of resistance, I proceeded in tiie following manner. It is 
eFident that the resistance to a falling body beginning from zero, 
continually increases with the increasing velocity of the body; 
and since the impelling force is constantly the same, while the 
resisting force always increases, it must happen that the latter 
will at length become equal to the former. When this result 
takes place, that is, when the resistance is just equal to the weight 
of the body, there can he no further increase of velocity, and the 
body mast thenceforth descend with a uniform motion. 1 found 
(bai in the first series of Newton's experiments, the velocity of 
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descent became sensibly uniform after a fall of 40 feet; and in 
the second series of experiments after a fall of 10 feet. I care- 
fttily computed the time of descent through the space just men- 
tioned, and dividing the remaining distance by the remaining 
time of descent, obtained the terminal velocity, from which the 
eoefficient of resistance is easily deduced. 

in these computations I made use of Button's formute which 
m as follows ; 

Agcx 
fp 



h* log. 



to 



wcv^ 



= h. log. N. 



V 



c = 



Where 

e = the eoefficient of lesistancsi 

^s: IGy^'j feet, 

w = the weight of the body expressed in ounces, 

a: the space fallen through, 
t> = the velocity acquired m falling tlirongh the space 
t = the time of descent through tlu^ space jl^ 
v' = the leruiiiial velocity of liic body. 

The following Table shows the results deduced from the first 
series of experiments with glass f^lobes. Column first shows the 
weight of the globes in grains ; column second shows their diam- 
eters in inches ; column third shows the entire time of falling 
from a height of 220 feet ; column fourth shows the velocity ac- 
quired in falling through a space of 40 feet; column fifth shows 
the time of falling 40 feet ; column sixth shows the coefficient of 
resistance deduced from the time of descent ; and column seventh 
shows the same coefficient reduced to a sphere of 5 inches in 
diameter by assuming the resistance to vary as the square of the 
diameter. 



Weight* of 
lb* ftobet. 


Diaraet'r* of, 
the globe*. 


Whole timet Velocity in ! 
offSilliiif. 'faUin(4Ufti 


Timt of fftll-' Coefficient 
inf 40 feet. | of TmftUnce. 


Do. redar«d ta.K 
spher* of 3 ia. 
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». 
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a. 
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•0013809 
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•00H033 


•0013488 
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•0013014 


•0018014 
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-0013133 
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7-9 


30099 


1-9364 


-0015022 
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Id makiog these computations I was obliged to assome a prob- 
able value of c for the purpose of computing v and t ; but the 

value of c deduced from the formula c = ^ is but slightly af- 
fected by an error iii tlie first assumed value of c. In order how- 
ever to elirnujatu even this small iiilluoncc, having computed the 
vahie of c hy these formula}, I repealed the compulation for r and 
i with ihe .vahie of c thus deduced, by which means I obtaiULd a 
second determin it ii of c winch is almost wholly independent 
of the first assumed value. 

The mean of the preceding values of c for a sphere of 5 inches 
in diameter is -0013455 ; whence for a velocity of HO feet, which 
is about the terminal volnrity in the preceding exporinienis, the 
resistance on a splierc 5 inches in diameter is 1-21()9 ounces. 

The following Table shows the resuhs deduced from the second 
series of experiments with bladders, arranged as m the former 
table. The entire space fallen through was 272 feet. Ck>luams 
four and five were computed for a descent of 10 feet. 



M of 



gmna. 
128 
156 
187-5 

97-5 
99 125 



Um bladder* 



oT Whole 



inchcf. 
628 
519 
58 
5-26 
5* 



iiutet 
of fcilinf . 



19 
17 

18 6 

2^ 

21 125 



Velocitv in 
IkUiagrOft. 



14-200 
15*681 

11539 
12375 
12-911 



riiii« of Ikll. 
ing 10 hBU 



a. 

0-9955 
0-9528 

0-9844 
1 0690 
10460 



Co«fllci«Dt 
of rmi«lftiM0. 


Do. redac^d to « 
•phno of 6 In. 


•0013810 
•0018876 

•0014047 
•0014223 
•0013S08 


•0012390 
•0012415 

•0012501 
•0012H52 
•0013308 



The mean of the preceding values of e for a sphere of 5 inches 
in diameter is *0012693, whence for a velocity of 15 feet, which 
18 about the terminal velocity in the preceding experiments, the 
lesistance on a sphere 5 inches in diameter is '2856 ounces. 

In the year 1802, a great number of experiments on falling 
bodies were made by Benzenberg in the tower of St. Michael's 
chnrch at Hamburg. Mclalhc balls about one and a half inches 
in diameter were allowed to fall from heights varying from 25 to 
34(J French feet, and the limes of descent were nicasnied by a 
watch having a hand which madr; one revoUuiun per second. 
These experiments were performed with the greatest care ; but 
since thp specific oravity of the balls employed was more than 
ten times tfiat of water, they do not aj)pear to me as well adnpted 
to indicate the anjiount of resistance, especially fur small veloci- 
ties, as the experiments of Newton. 

Newton's experiments have furnished us t!ie resistance on a 
sphere 5 inches in diameter, at the two velocities of 15 and 30 
feet per second. We will now compare these results with thoso 
obtained hy Hutton with the whirling machine. Hutton deter- 
mined the resistance upon a sphere of pasteboard inches in 
diameter, for velocities from 3 to 20 feet per second. 1 have re« 
daced these results to a sphere 5 inches in diameter by assuming 
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the resistance on spheres to vary as the squares of their diameters. 
I have also added the resistance to a velocity of 30 feet per sec- 
ond, coin{)utod upon the assujupUoQ that the resistance varies as 
the square of the velocity. 

In the following Table, colunnn first shows the velocity in feet 
per second ; column second shows the resistance to a sphere 5 
inches in diameter, moving with velocities expressed in the first 
column, deduced from Hutton's experiments with the whirling 
machine; column third exhibits the same numbers corrected so 
as to conform to the lesults of Newton's experiments. 
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The resistances deduced from Newton's experiments at veloci- 
ties of 15 and 'M) feet j)er secninl are abont oiip-fifth less than 
those obtained IliUton. Difninishing the tiiunbers in colnmn 
second by one fifth part we obtain the numbers in cohimn third 
which are presumed to represent the resistance in conformity with 
Newton's experiments. 

If now we assume the specific gravity of ice to be 0-865 as 
giTen in the French Annuaire, the weight of spheres of ice 2» 
I and } inches in diameter will be as follows ; and the greaiesi 
velocities which they can acquire by falling through the atmcH 
sphere are shown in the following Table. 



Diameter 

of ?i>hr,re. 


Weight 
of spliera. 


Terminal 

vrlocity. 


2 inchee. 
1 « 
i •* 


2 ou(i8 ounces. 
0-2014 " 
O0H27 ** 


98f««t. 
10 « 
49 • 



Abt. Xr. — The Brandon Tornado of January 2Qth^ 1854; by 
O. N. Stoddiad, Prof. Ghem. and Nat. Phil., Miami Univer* 
sity, Ohio. 

■ 

The whole breadth of the State of Ohio from Southwest to 
Northeast, was swept on the 20th of January, 1854, by a storm 
of unusual violence. 

Traces of the same storm have been obtained from a point 27 
miles N. £. of Little Rock, Arkansas, also from the western part 
of Pennsylvania. The whole length cannot be less than 800 
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miles. Tba breadth, I have not been able to determioe. At 
Dubuque, Iowa, on the 20th of Jaouaiy, it was clear and very 
cold, with the wind from the N. W. At the point named in Ar- 
kansas, heavy rains from the southwest occurred on the I9thy fol- 
lowed by a clear and cold atmosphere on the morning of the 
SOlh. On this day, the 20th, the storm passed over Ohio. 

The temperetnre became mild on the 19th, and on the next 
day at noon, the thermometer stood at 70^ in Cincinnati, and 08^ 
in Oxford; the latter place more elevated than Cincinnati and 
about 30 miles from it, N. by W. The barometer fell gradually 
during the lOlli, and rapidly on the 20lh ; and at 4.*3 niinnles past 
12 m. the time when the storm began at Oxford, it stood 28 21 ; 
lower than at any period during the last twelve months. The 
air was saturated with vapor, and the walls of brick bnildings 
were dripping with moisture. Three strata of clonds were dis- 
tinctly observed : the highest cirri li^ht ati 1 ll'u^cy, moving tow- 
ards the N. E. ; the second, the pr(>[)ei slorm-cloud in dark heavy 
masses, moving rapidly in the same direction ; the third and low- 
tel, the scud of sailors, Hitting violently past, a little east of North. 
Along the track of this w^md, there were at ditferent times during 
the day, violent rains, vivid lightning, heavy thunder; and in 
some places large hailstones fell, though not in great quantity. 
In the northeastern part of the state the storm assumed the form 
of a tornado of great violence. 

It first struck the earth in the S. W. part of Miller township, 
Knox County ; N. Latitude A(P W, and Longitude 5^ 30' West 
of Washington. 

Its course in that county was N. 5%i^ E. Traces of it are found 
in some of the counties farther east ; where its path gradually 
curved more towards the east ; presenting its convex side to the 
north* The tornado in Washington Co. Pa., on the same day, 
was not probably a continuation of that in Ohio, as its location 
was several miles farther south. The track pursued in this state 
is given in the accompanying diagram. 

It appears to have passed over one tier of counties without 
touching the earth, and subsequently to have descended again 
with its original force. The doited lines exhibit its snpposed 
path above the earth j the shaded pait, the locaUties of its ravages 
oii the snrface. 

The examination by the writer commenced one and one-fourth 
iDile southwest of Brandon, at Dr. Baxter's bam, (marked 1, see 
diagram) the north gable end of which was cruslied in, and the 
eastern half of the roof taken oif and scattered to the S. East. 

On the right were a barn and house (2, 3,) of E. Colcin'in, 
both of which were unroofed, and a rafter from the barn was 
driven through the side of the house and into a chest standing 
within. 



Uiyiii^ed by Googlc 



72 O. N. Stoddard an ike Brandon Titmado. 




Digitized by Google 



O. N. Stoddard on the Brandon Tornado, 73 



The tornado then crossed ihe valfey of Sycamore creek, and 
ascfufiin^r a aeiille slope on the eastern side, struck Dr. Whealon's 
b<)use and barn, (4, 5.) wfiich were utterly demolished. A brick 
church (6), a brick school-house (7), and a lo^ bouse (8), wqxo, en* 
tjrely swept from their fonudatiofis. A Presbyterian Church (9) 
was uuroored ; a small fratiie house (11) had the roof and ceiling 
raised but not thrown off; an out-hnuse ( 10) was destroyed ; a sta- 
ble (12) was also unrooH^d ; a Inrn-c frnme house ( V?>) was moved 
18 inches from its foundations; a stable ( 14 ) carried 12 feet ; a 
blacksmith and wagon shop (15, 16) and E. Squire's brick house 
(17) were prostrated. Sonje small buildmgson the rii^ht, not rep- 
resented, were unroofed or otherwise injured. About ODe-fotirih 
of a mile east of Brandon it struck a dense forest. At this point a 
careful survey was made across the track; represented by Section 
IL For nearly three miles its course was mainly through the 
forest, with intervals of cleared land, uprooting or breaking al- 
most every tree, and crashing the buildings which unfortanalely 
stood m its way. Crossing the Newark and Mt. Yernon railroad, 
it swept over cultivated fields, destroying the few trees which had 
been left, and razing to the ground a stable and brick house. 
Three^fonrths of a mile beyond this, an open grove of very large 
trees, mostly oak, stood on rising ground and in the line of the 
storm's axis. They seemed like an advanced guard to the forest 
a little farther in advance. The tornado struck them with appal- 
ing fury, and appeared well nigh irresistible. Scarcely one was 
leA standing \ some were uprooted, others broken, and split into 
fragments. 

Near this place where it entered the forest, another survey was 
made (see Section III). In this survey, as well as the other ex- 
plorations made during this day, the writer was aided by Rev. 
R. C. Colmery, of Ml. Vernon. A part of the forest here passed 
through was heavilv timbered and covered wiili a dense under- 
growth. Though tlio action of the wind was less symiuctrical 
while struggling ihrou^h and entangled among so many obsta- 
cles, yet the renewal uf the velocity as fast as destroyed, and the 
force with which it plunged down and clung to the earth, were 
exceedingly inieresting features of its workings. 

Its path was followed several miles farther, in all about eleven 
milfs. and occasional bearings taken, but as they corresponded 
Ciiiirely with the previous ones, no special record was made of 
thern. The br(?a(]th of the track became somewhat less, but 
Without any decrease in violence. Houses included in its vortex 
were still demolished ; a fiorse was lifted mto the air and carried 
over a ft: nee ; a cow was blown twelve rods against a tree, stri- 
k'ng it twelve feet from the ground. In the vicifiity of Gambier, 
alter a course of twelve miles, its destructive influence was for a 
while suspended, till it again struck the earth in another county. 
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Having made these general statements, we may now examine 
moTo |»ariicularly the bearings of objects prostratad by the wind. 
The following table contains the bearings of a survey acrooe the 
path of the tornado, 1^ mile S. West of Brandon, commencing 
on the right. The plot of these bearings will be fouad ia the 
lefi pert of Section 1. 

Ooune of tli* storm, E. 

1. A tree, - - - K. SGi^ E. 

«. « • - - N. 45° E. 

J. " . - - N. 5t;p K 

4. •* . . - N. 22^° R 
&. SeYerel trees, • N. ^ r ' K. 

5. A tree, - - - N. K 
*!. " overljiDg 6, N. 

8. « . . - K. 

•* leroeeS, N, K 

10. M!roN9, - N. 66i<>E. 

1 1. A fence, N. 6<> W. Thii VM Dotr the middle of the track. 

12. A tree, - - - N. Ui° W. 

IS. A btdrory, dingjoni (23) N. 46^ W. The top after fUling broken off and turned 

round to the East. 

14. Tlirt r <>m\-. - X. 4.')^ K. Near the hickory, but much amaUer. 

15. .Trees m orchard, - K, H''^ S. 

l«,'Koof of Baxter's bam, i:. S. 

A fcncn at this point, running cnst from Baxter's barn, was 
foinid to have been thrown alnncr iho western half towards the 
south, while the eastern half was prostrated northerly. This 
prostration of the halves of the fence in opposite directions, to- 
gether with other perniiarities in the position of objects, induced 
the writer to believe that a secondary or double whirl existed at 
this place, the one on the right being in advance of the other« 

The hickory was thrown down (Section 4, No. 2) across a ra- 
vine, and afterwards half of the tree, including the top, was 
turned round towards the east. The same current which pro- 
duced this efiect, prostrated three small oaks (33. The shingles 
from Baxter's barn (1} were first carried southeast, and then 
strewed for fifty rods in a curved line gradually bending in tow- 
ards the course of the storm. The curved arrows from the barn 
correctly represent the arrangement of ^he shingles. Trees in 
an orchard near by were thrown down E. 10^ S., coinciding in 
direction with the fragments from the ham. 

The central whirl of the storm passing over the hickory and 
oaks, might account for their position, but not for that of the 
fetice. The evidence from the latter of a secondary whirl, was 
as clear and explicit as well could be. Had the rails been re- 
moved by hand and laid on opposite sides, the result could not 
have been more regular. A secondary whirl about 60 rods in di- 
ameter; lai!'-:in^ a lidle behind the more extended one oa the 
right, set:iiis niideiiinble fioni the f icts in llie case. 

To what extent this may have disturbed the* Lrenoral action, it 
is impossible to say. its existence^ if adauued^ did not however 
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contiime loog, for all trace of it is lost in the forest oao^onrth of 
a iDile east of Brandon. 

We will now examine briefly the action of the tornado at 
Brandon. The right hand part of this storm seems to have slid 
over that division of the town, merely prostrating fences and un- 
roofing some small buildings. Its destructive effects were felt 
matnlf in the middle and left hand portions. 

A careful examination on the right of the path through the 
town, was not made : the approach of night cut it short : and the 
subsequent observations were given to a part of ihe track farther 
east. Section [ represents that portion of the town most severely 
visited; and tlie arrows represent the direction in which objects 
were prostrated. The chister of arrows (18) mark the posiiioii 
of trees in an orchard. 'I'lieir direction was from N. to 10 W. 
Casting the eye from this jiouiL along the track of the siorrn, the 
buildifig^ 7, 12. 14, 15, 16, give the same general result. Com- 
bining liieui we oljiain the mcm\ N. rp \V. If we take another 
sectiun farther to liie left, comrmnicing with the brick church (6) 
and extending nearly to L)r. VVIieaton's house (5). we obtairj a 
mean result of N. 15^^ 5' W. From this estimate a tree (20) 
and the church (9) are rejected. No. 20 was an apple tree which 
had been twisted more than 45^ after falhng. The roof of the 
chnrch was torn to fragments and scattered between N. E.,and 
N. W. The direction in which the wind struck the church, can 
be made out with sufficient accuracy from other data. 1st, The 
south gable end was crushed in, and 2d, A bier was lifted from 
the grave yard, carried across the street along the line of the 
dottecl arrow, and set down in the church yard. 

The remaining objects on the left including Dr. Wheaton's 
house and barn, and the trees near the creek giro a bearing of 
N. 23P 46' W. From this 21 was rejected. It was a small oak, 
broken partly off, and turned round 9U^. No. 22 was a limb from 
a tree carried S. 10*^ E. ; supposed to be due to the reverse action 
of the storm. In the tabular view of these bearings given be- 
low, in order to fill it out for the right of the track, for which no 
materials existed in Braudon, the first three arc interpolated from 
a survey farther w est. 



4 N. 6o W. 

The bearings from this table are remarkable ; and if the read- 
er will construct a curve to suit them, he will find a singular cor- 
respondence with the cycloids which were planned with special 
reference to Sections II and IIL 



1. N. 564<>E. 
% N. 50^37' E, 
3. N. SSOiS'E. 



5. N. 160 g/^^ 

6. N.330 46'W. 

7. S. l(P E. 
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To these sections we will now turn* Section II represents a 
Wirvey across the path of the storm, one-fourth mile east of Bran- 
don, where it first struck the forest. The distances from bearing 
to bearing were not measured with a chain : it would have been 
impossible to use one in the midst of such a mass of fallen tim- 
ber. They were determined, as nearly as could be, by the eye. 
On the right of the dotted line, the number of bearings might 
have been increased to any extent, as the ground was covered 
with fallen trees. The largest and straightest trees were selected. 
Those which were partially decayed or which had bean thrown 
down by others were rejected. The arrows do not in every in* 
stance represent the relative distances of the trees from each 
other; in many cases they lie side by side in contact. On the 
left of the dotted line, they are sometimes placed nearer in the 
plot than was actually their position. The direction is accurately 
given. The arrows with cross-bars point out trees which lay 
across others. The prostrations appear to have been made almost 
entirely by the front of the tornado, with the exception of the 
left hand ix)rlion of the path, where the reverse action was fre- 
quently the most violent. 1'his front action rendered the posi- 
tion of the trees more symmetrical, and the mode of action ot" the 
wind easier of solution. Objects thrown down at the fiist stroke 
of the current would accurately represent a tangetit to the curve 
at that point, u haiever the nature of the curve might be. As 
the trees which fell above uihers, must have beeti struck down 
after a part of the storm had passed, and cannot therefore exhibit 
the front action, they are on this account eiib(M- rejected in obtain- 
ing the mean oi bearings, or included with others in the re- 
verse action. 'I'ho parallel lines were drawn to aid the cyn in 
grouping the trees. AV here the trees lie across ihetn, they are lu- 
eluded m that interval whose bearings most nearly correspond. 

A tabular view of Section III, n'tx nUtet 
§att of Brandon,— miU wide, 

N. 56°15'E. 



A Mtdar view of Section IT, one foitrth 
mile eait i^' Jirandonr^^ miU vide* 
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K. 5fi}° E. 
X. 45^ K. 
N. E, 
N. 8® 68' E. 
K 10«> 7' W. 

E. 

E. 4ft« S. 

E. 7-^' S. 

S. 
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N. 2tt° 24 ' E. 
K. 11° 15' E. 
N. 6° E 
N. 10° W. 
N. 2i° W. 
X 83° 4.5' W. 
1%. 78° W. 

W, 
W. 45« a 

s. 

S. 22° E. 
S. 83° E. 
S. 460 B. 



The curtate cycloids were constrticted to represent approxi- 
mately these tabular views. The radius of the ^eneraiiiiiz encle 
is to that which describes the curve as 1 ; 2. Tiic Lkiikb m the 
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loop of either section coald be supplied by interpolation from the 

other. 

The barred arrows on the left of the loop in Section III desig- 
nate trees which, though lying side by side with those on the 
opposite part of the same loop, yet rested with their limbs above 
the latter. The barred arrow in Section II which lies at the in- 
tenectioD of the cur^e was resting upon six large trees. An in- 
folate converging rapidly towards the centre might answer toler- 
ably well the conditions of Section II, but it fails entirely when 
applied to Section IIL 

The involute action does not seem to have been distinctly 
marked. While passing rapidly over another part of the track, 
the bearings of scattering trees which were taken afibrded more 
ngiitficant indications of the involute form near the axis. The 
tekaive dtttances in the latter case were not noted with sufficient 
aoenracy to justify a projection. 

The data thus far given are believed to be sufficient to enable 
the reader to form an intelligent opinion of the mode of action of 
this loniadu. A lew audiUuual observtiUuns may adbrd some 
lunher aid. 

Ist. The space between the clotted line and the right hand 
border of the si^'^vm includes the path of most destrnciive violence. 
Wiihin this linni alfnc)i>t every tree was prostrated or broken. 
This hinit was clearly defined, especially on the left whort" ihe 
t riiadn first encouti teanl the forest : but after plnngitig mio it for 
some distance, its action became more obscure, and less sym- 
meirical. 

2d. On the left of thd doited line the force was mnch less vio- 
lent, but trees enough were prostrated to determine the direction 

of the wujd. 

o/l. No case was found of an object on the right thrown in- 
ward more than 1 1° or 12^. The mass of the trees on the right 
border lay parallel with the course of the storm. 

4th. Along the dotted line, the trees generally lay N. 23^ j 
making an angle of 79i^ with the general course of the storm. 

6, Very few cases were observed of objects in the centre 
thrown forward in the direction of the path. 

6th. There was no distinct case of the outward explosiire ac- 
tion in buildings. The ascending current was, notwithstanding, 
rery Tioient, for large objects were raised and transported seireral 
miles. 

7th. Persons just outside of the path describe the storm as a 
column of vapor or smoke, whirling in indescribable confusion, 
accompanied with a deafening roar, so that the thunder, if any, 
was undistinguishable amid the general din and confusion. 

8th. The atmosphere on the borders of the track appeared to 
nfier but little disturbance from the passage of the storm ; and 
no cfment could be obsenred setting in towards it. 
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9th. There was scarcely any hail^ but torrents of rain followed 
the tornado, equally, aod perhaps, more abandaDt outside of the 
track than within it. 

10th. The temperature sunk m> rapidly thai the next and suo- 
eeeding days became marked as among the coldest in the month. 

Mate of Progren, 

Great discrepancy existed between different ooservers in refer- 
ence to the proajress of the storm. The estimated tiino of its 
passage over any one place varied from one-half to one and a IvAi 
minutes. Mr. Coleman stated that he saw the whirling mass 
coming when thrce-foiirlhs of a mile distant, and that he took 
scarcely five steps before he was struck down, if we lake one 
minute as the time of its passage over any point, and three-fourths 
of a mile as tlie diameter of the storm, we obtain a velocity of 
45 miles ]>er hour. 

I have not been able to obtain the barometric minima along 
the track of this extended S. West current ; but if the lowest 
depression of (he atmospheric wave passed near Litile Rock. Ar- 
kansas, at noon on the 19lh, then to have reached Oxford. Ohio, 
at 12^ r. M. on the 2Ulli, would hnve rc'piired a velocity of nearly 
29 miles per hour. My own o])mu ii is that the first esiimate is 
nearer the truth. The rlonds during the forenoon of the 2Uth| 
flew |>ast with a velocity which attracted special attention.* 

In reference to the velocity of rotation an approximate estimate 
only can be reached. If the ratio of the progressive and rotary 
velocities adopted in the construction of the cycloid be correct, 
and 40 miles per hour be taken as the rate of progress, then the 
Telocity of the wind on the right would have been 120 miles per 
hour. This velocity would be increased, especially near the axis, 
by the involute form of the curve ; but to what extent this ope- 
rated cannot be stated. 

Another mode of estimating the force of the wind may be 
adopted. Among the oaks previously named as standing on ris- 
ing ground, was one, a giant among giants. Its trunk was three 
feel in diameter and straight ; its top symmetrical, and the whole 
sound to the core. It was shivered to fragments near the ground. 

♦ Since trritinr,' the a^^nvp, a comTnunication from Mr. IhiifT of S:mrlyTi!I,\ iiorth- 
eaatcru part of Tti^o.irawas Co., flutes, that the tunuulo pa^iscd about X mile south 
of that place at half pa*t thrte o*clodc p. x. ; moviiii; in a directioii oortti of eawt, but 
gradually curving ttiwardi* the east. It commenced aouthwc.^terly alnait jA miWs 
from Sandyville, 1 passed on to t)ie ca^t ; in all a oouTse of 17 miiea. Tka dvei> 
tion corrf>j>onds "witii what has already lx*on stated. 

The roar of the tornado burst upon Brandon while the clock was striking 2 r. m. 
From this to SandyviUe is 67 mtloa, which the storm swept over in an hour and a 
half; which ;^ivos a progressive velocity of 44|^ miles per hour. This eorreoponds 
very closely with tJie previous e'timnte, the dirt** re nee bein^j onh' one-third a 
mile. The mode of action seems to have been the same ; parts of buildings, it ib 
fltated» -were earned to the north, some to the aonlheaaty and othan to tfaa west ef 
the foundatiooa. 
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Lei U8 estimate the force necessary to break it. We will call the 
diameter 2^ feet, the height 80 feet, the outline of the top a rect- 
angle 50 feet by 40; and lei us suppose the whole surface ex- 
poaed to the wind to equal one-fourth of that inchided in the out>- 
Une, or . 600 square feet Under these conditions the resultant of 
all the forces would act on the tree at a distance of 55 feet from 
the point of fractuie. Taking the strength of oak at the usual 
standard, a force of 73,636 lbs. would be required to break the 
tree. If the surface exposed to the action of the wind be esti- 
mated at 500 square feet, the pressure upon each sqtiare foot 
would be 147 lbs. This gives a velocity of 172*9 miles per hour, 
equal to 253-5 feet per second. This is about one-fourth the ve- 
locity of a cannon ball. Though the above eslinaate gives an 
enormuLis loice to the wind, yet I cannot perceive that any of 
the assumptions are exaggerated. Tlie must doubtful point is 
the amount of surface sup[)osed to be presented to the wind by 
the liiiibs, The estimate is beh( vt d to be a large one, as 

the trees were at the time destiuae of fobage. 

Oilier circumstances are not wanting to sustain this view of a 
high rate of velocity in the tornado. A mass of brick cemented 
together, 4 feet bv 3 and 1 foot thick, containing at least 12 cu- 
bic feet, and weigfnng more than HHlO lbs., was carried 15 feet 
from the wall of a house. A board was driven 3 inches into a 
charred oak stump. The writer pulled a shingle from an oak tree 
which had been driveu into it one inch. An estimate of the 
force, in the aggregate, of this toroadO) if made clear to the mind, 
by comparison with some well known standard, would excite aa< 
tonishment. If any one will take the trouble to make the calcu- 
tion, he will probably assent to the following: a section of it one 
half mile wide and 100 feet high, exerted a force equal to half 
the steam power of the globe. More than 50,000 trees were pros- 
trated or broken by it in less than one half hour. 

It is not my purpose to speculate upon any cause or causes 
which could generate such an enormous force. Ohio has been 
remarkable for the number and violence of its tornados during 
the winter. It is important to state another fact in this connec** 
tion. A southwest wind has prevailed to an unusual degree this 
winter, and the tornados have been found imbedded in and 
moving with the general current. The writer has no theory to 
present in regard to their causes, or their mode of action. In the 
present case he has adopted that ciu vd winch the data seemed 
lu demand. 

In conohision, the writer would take this occasion to acknowl- 
edge his ol>liirations to those gentlemen at Brandon and Mt. Ver- 
non, who aiioitiLti every aid in their power; also to the su{)enn- 
tendetils of the (Jinciutiaii and Cobiuibns, and the II. and D. 
railroads, who generously tendered him a free ticket for more than 
;KHJ miles of travel. 
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Abt. XII. — Canaiderations on the Group of t^mall Planets situ- 
ated between Mara and Jupiter; by iL U.-J* Le Ybbbibiu* 

We cannot doubt that oor solar system is far more complicated 
than has hitherto been supposed. To say nothing of the immenae 
Domber of comets which apppear to belong to this system, or of 
the meteors whose path lies near the orbit of the earth, we can 
still find in the asteroids situated between Mars and Jupiter, the 
catalogue of which goes on increasing each day, a fraitfol sabject 
of reflection and research. 

In regard to the small planets discovered at the beginning of 
the present century, Olbers threw out the idea, that they were 
derived from the niins of one larger planet This hypothesis^ 
which was based npon no very precise data, and which is incocH 
sistent with the great inclination of the orbit of Fellas, must be 
abandoned ; especially since the numerous discoveries of the last 
few years. Instead of explaining the existence of these bodies 
by supposing an alteration in the primitive system of the universe, 
we are now led to believe rather, that they have been formed 
regularly, like the others, and accordiDg to ilie same laws. 

If these views are just, we onglii lu expect the discovery of a 
very large niiniber of small planets; in proportion to the zeal 
wiiii which observers shall extend their researches and to ihc 
]x>ssibiliiy of employmg more powerful instruments. The liber- 
ality with which astronomers, who have been recently engaged 
in these exatninatioiis, have suhiiiiued to liie public their facilities 
of discovery, iii the pul l n atinii ol costly ecliptic charts, has ren- 
dered this Inhor hencefoj tli riL^y. The multi j>licitv of dibcovenes 
in this held, instead of diinniishing the interest m them, is of a 
nature rather to enhance their importance. For if it has been 
necessary to give up the hypothesis of Olbers. it may be hoped 
at least that the knowledge of a great niifiiht r of small planets 
will lead to the discovery of some law in their distribution, and 
to the determination of the configuration of their principal groups. 
It is hardly credible that these asteroids should be scattered prO' 
miscuonsly in all parts of the heavens: besides their having been 
discovered hitherto only in a single zone, we must suppose that 
the same cause wliich has brought together so much matter in 
each of the principal planets, has distributed ail the rest also into 
separate and distinct groups. 

We are acquainted at present with the orbits of twenty-sis 
asteroids (omitting in these remarks the twenty-seventh just dis* 
covered by Mr. Hind). These twenty-six asteroids having been 
found under diverse circumstances and by different observers^ are 
as we believe capable of furnishing some grounds for generalise- 

* From the Compica E4.^us» vol xx&vii^ p. 
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tioQ upon the whole groop to which they belong. This is what 
we propose here to examine. 

The small planets revolve in a sone which begins at the 
mean distance of 2-20 from the sim and extends to the distance 
of 3*16 ; unity being here the mean distance of the earth from 
the suD. 

The exeentricifies of the orbits are quite considerable ; their 
mean rising to 01 55. The annount of excentricity in each one 
seems to bear no relation to the mean disiance from the sun, or 
to tfie longitucie of the perihelion. 

The Hiclinaiioiis of the orbits, both with reference to each 
other and to tlie ecliptic, are also quite large. The mean of the 
sines of the inclination to the ecliptic is 0-155. The aniuunl of 
the inclination in each one does not ap[)ear to depend eitlier npon 
the mean distance from the sun, or upon the direction of tiie 
ascend ine node. 

Tiie j>efiheha and the ascend ine nodes present some special 
peculiarities. TIic perihelia of twenty of them, h:u m^^ ilieir 
longitudes between 4^ and 184*^, are embraced in an extent of 
the heavens less than a semi-circumference. The ascending 
nodes of the orbits of Iwenty-two, whose longitudes are between 
36^ and 216^, are also comprised within less than half of the 
eifcnmference of the Heavens, and nearly coincident with the 
space occupied by their perihelia. Possibly we may trace a regn* 
hr difference between the mean direction of the ascending nodes 
of the planets nearest to the sun and of those more remote, and 
so have groand for the conjecture that these asteroids belong 
really to two distinct groups. But we psss this by for the present. 
What has been said suffices for ottr prssent purpose ; viz., ike de- 
terminaimi of a svperier Umit of the total mass of matter thai can 
estiet in the zone of the heavens vhich we are eoneidering. 

Sachan investigation can be based only upon acloseexnnina^ 
tion of the nature and amonnt of the influences exerted by this 
matter upon the nearer planetSi Mars and the Earth. The differ- 
ent terms into which we commonly resolve these influences are 
not equally well suited to our object. The periodic terms, de- 
pending tTpon the relaiive situation of the planets influenced and 
the small masses winch act upon them, neutralize each other, if 
there are a ereat niifntjer of asteroids situated at each instant in 
cvery^ jiart of the heavens: so that the sum total of the disturb- 
in 2: masses mny be very considerable and yet neither Mars nor 
the Earth sulltir annual and senj>itjle perturbations. 

The secular variations of the elements of the orbits do not de- 
pend upon the relative positions of the bodies, and consequently 
are not subject to the inconvenience which I have pointed out. 
Those of the terms of secular variation, wliich dejiend npon the 
loogitude of the perihelia and nodes, may however present analo- 
8mm Saun^ YoL XVIII, No. 62.- July, 1964. 1 1 
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gous difficulties, which we can eiiinmate only by considering the 
lerms in which the longitude of these elements does not enter, if 
such terms exist. Now the motion of the perihelion, whether of 
Mars or the Earth, actually contains a sensible term of this kind: 
this term depends ooly upon tbe mean distance of the asteroids 
from the son and upon the excentricity of the disturbed planet ; 
moreover it is essentially positive whatever may be that of the 
small planets whose action upon Mars and the Elarth we are here 
considering, go that all these small masses combine by their action 
to impress direct motions upon the perihelia of the two principal 
planets here referred to. If then we suppose that the zone in 
which these small planets are found contains a very great num- 
ber of others tike them, we should conclude thai the whole group 
acts upon the perihelia very nearly as if they were collected into 
a single mass situated at a proper mean distance, and we should 
deduce therefrom the means of determining the total mass, or aft 
least a limit which it cannot exceed. 

This subject however presents other difficulties. Besides the 
term upon which we have been reasoning there is a second in 
the expression of the motion of the perihelion, of the same mathe- 
matical order of magnitude as the firet, but which depends upon 
the direction of the perihelia of the several disiurbnii^ masses: it 
is important to inquire whether it can modify the results fur- 
nished by the first term. 

ll the perihelia of the asteroids, known and uti known, wer« 
distributed nniformly in all parts of the zodiac, the second term of 
the motion of the jxTilielion of Mars or of the Earth might be 
neglected ; because the acliun of ifiose masses, w liui>e (X'rihelia are 
situated in one half of the heavens, would be destroyed in tins 
second term by the action of those masses whose perihelia are in 
the other half. Hut we have seen that there is great liability la 
ermi in reckonins: u[)on such a uniformity in their distribution; 
the [leriholia of twenty out of twenty-six being placed in one- 
half of ilm lieavens, a result dotihtless not of chance and seeming 
to indicate that the matter whose mass we are investigating is 
nearer the sun on tlie scle nf the summer solstice than of the 
winter. This circumstance must be taken into considemttoo, 
not for the purpose of uitroducmg it as ao essential condition into 
the solution of the problem, but on the contrary of arrifing at a 
lesnlt which shall be independent of it. 

This consideration will lead ns not to make use of the motion 
of the earth's perihelion although it is better known than that of 
Mars. The earth's perihelion being in fact situated in that very 
portion of the heavens occupied by the perihelia of more than 
thiee^fourths of the asteroids, the second term which enters into 
the expression of its motion may become appreciable as com- 
pared with the first and of the contrary sign : inasmuch as these 
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terms are respectively proportional to the excentricitiM of the 
terrestrial orbit and the orbits of the small planets, atid as the 
excentiicities of these last are at the mean nine times greater 
thai! that of the earth. 

The perihelion of Mars is situated mach more fayotably in re- 
lation to the mean direction of the perihelia of the asteroids ; and 
besides the ezcentricity of its orbit is greater. As a result of these 
two conditions united, the second term which enters into the ex* 
pression of the motion of the Derihelion is only one fourth of the 
first. Now this superiority of the first term may be expected to 
continue after the discovery of a great number of new asteroids, 
whether this predominance of the perihelia in the mean direction 
of the summer solstice shall be confirmed, as it probably will be, 
or whether we shall be obliged to return to the idea of a uniform 
distribution of them through every part of the heavens. 

In accordance with these remarks I have found that if the 
mass of the whole group of asteroids was equal to the mass of 
the earth, it would produce iii lini heliocentric longitude of tlie 
perihelion of Mars an inequaHiy which in a century will amount 
to eleven seconds. Such an inequality, sup|)osing it to exiiit, 
surely could not have escaped the notice of astronomers. If we 
redect that this ineqnalitv will hecome strikiui^My sensible at the 
moment of the opposition ui Mars, we must believe that at pres- 
ent and although the orbit of Mars has not been determined with 
]>t:riect arenracy it cannot nevertheless admit of an error in lon- 
gitude greaUT than one-fourt!) of the inequality which wc have 
pointed out. Hence we c<include tiiat the sum total of the mat' 
ter constituting the small planets situated between the inean dis- 
tances 2 20 and 3*16 cannot exceed about one-four Ih of Uie mass 
€f the Earth. 

Similar conclusions may be reached by considering the motion 
of the -plane of the ecliptic; the result will depend however in 
that case upon the hypothesis that the ascending nodes of more 
than three-fourths of the orbits are situated in a semi-circumfer- 
ence. The limit moreover which we should reach in this way 
would not be so narrow. We stop then for the present with the 
lesuU furnished by the consideration of the perihelion of Mars. 
More precision may be given to it by perfecting the theory of 
Mars, and by the discovery of new asteroids. Such as it is, it 
seems fitted to throw some light upon a subject in regard to 
which we have hitherto had no reliable data. 

In a second memoir** the author establishes by a thorough in- 
vestigation of the secular variations of the elements of the orbits 
the following propositions^ 

1. The excentricities of the orbits of the known asteroids can 
^ suffer only very small changes as the effect of perturbation. 

♦ Compt EencL, t xxxvii, p. 966. 
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These excentricities wliicU ate now quite large, have then always 
been and will always remain large. 

2. The same is true of the itichnaiiou ol thoir orbits. So that 
the anioinit of excoiiiricily and inclination answers to the primi- 
tive condnions of the formation of the tjronp, 

3. These propnsiinMis are true only for distances from the sun 
above 2 1)0. An asteroid situated between Mars ami the distance 
of about 2 00 would not l)e sfnhlf^ in the meauiug which is 
attached to timt word in celestial mechanics. 

Flora, whicli is nearest to the smiu of the known asteroids, is 
2 20 distant. The author observes that it is fjuite remarUable 
that a planet has been found almost up to the Inie which ilieory 
assigns as the limit of stability, and that none have been found 
beyond it. Must we believe that the same cause which has givea 
origin to so many asteroids above the distance 2 00 has also dis- 
tributed them below this distance? but that, the exeentricities 
and inclinations of these laat being considerably increasedi it is 
at present ditBcult to discover them, especially because towards 
their perihelion, they will be immersed in the light of the sun, 
and that coming to their opposition only near their aphelia, they 
will then be too far from us ? 

4. Owing to the magnitude of the ezcentricitietfand the inclina- 
tions and the smallness of their variations, the mean motions of 
the perihelia and of the nodes are proportional to the times* 



Akt. XI II. — On Electric Induction — Associated rases of Current 
and iStalic Effects; by Professor Faraday, D.C.L., F.R.S.* 

Certain phenomena that have presciiterl themselves in ?fie 
cniirse of the extraordinary expansion which l!ie works ol" liie 
Electric 'i'elegraph Company have niiderL'on(\ apfjenred to nie to 
offer remarkable illustrations of some riiiidamenta! principles of 
eleclrieity, and strong confirmation of the Irutlitniness of the 
view which 1 |int fortli sixteen years ago, r(*speclirjg the mutually 
dependent nature of indnction, conduction, and insulation (Ex- 
perimental Researches, 1318, &c.). I am deeply indebted to the 
Company, to the Gutta Percfia Works, and to Mr. Latimer Clarke, 
for the facts; and also for the opportunity both of seeing and 
showing them well. 

Copper wire is perfectly covered with gutta percha at the Com- 
pany's works, the metal and tbe covering being in every part 
regular and concentric. The covered wire is usually made into 
half-mile lengths, the necessary junctions being effected by twist- 
ing or binding, and ultimately soldering ; after which the place 

« Pliil Mag, 4th S«r, ?u, 197, Mardv 1864. 
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is covered with fine gutta percha, in such a manner as to make 
the coating as perfect there as elsewhere : the perfection of the 
whole operatioQ is finally tried in the following sinking manner 
by Mr. 8tatham, the manager of the works. The half-mile coils 
are soBpetided from the sides of barges floating in a canal, so that 
the coils are immersed in the water whilst the two ends of each 
coil rise into the air : as many as 200 coils are thus immersed at 
once ; and when their ends are connected io series, one great 
length of 100 miles of submerged wire is produced, the two ez- 
Mmiti^ of which can be brought into a room for experiment. 
An insulated voltaic battery of many pairs of ^inc and coppefi 
with dilute sulphuric acid, hss one end connected with the earthy 
and the other, through a galvanometer, with either end of the 
snbrnerged wire. Pteing by the first effect, and continuing the 
contact, it is evident that the battery current can take advantage 
of the whole accumulated conduction or defective insulation in 
the 100 miles of gutta peicha on the wire, and that whatever 
portion of electricity passes through to the water will be shown 
by the galvanometer. Now the battery is made one of intensity, 
in order to raise the character of the proof, and the galvanometer 
employed is of considerable delicacy ; yet so high is ihe insula* 
tion, that the deflection is not more tlian 6°. As another test of 
the iierfect state of the wire, wlien the two ends of the battery 
are cuu iiected with the two etids of the wire, there is a powerliil 
current of electricity shown by a much coarser instriunent; but 
when any one junction in the course of the lOG miles is se{>ara- 
ted, the current is stopped, and the leak or deficiency of insula- 
tion rendered as small as btlore. The perfection aiid condition 
of the wire may be judijcd of by these facts. 

The 100 in lies, by means of which 1 saw the phenomena, 
were tlins go<^ 1 as to insulation. The copper wire wns ,'jih of 
an inch in diaiiic*t* r : the covered ware was yV^^^s ; son\r wns a 
liiilo less, being .,'Jids m diamet«,T ; the Lniiia percha on tlie metal 
may therefore be considered as U-1 of an inch in thickness. 100 
niiies of like covered wire in coils were heaped up on the floor 
of a dry warehouse and connected in one serieS| for comparisoa 
with that under water. 

Ck>n8ider now an insulated battery of 360 pairs of plates (4x3 
inches) having one extremity to the earth,* the water wire with 
both its insulated ends in the room, and a good earth discharge 
wife ready for the requisite communication : when the free batp 
tery end was placed in contact with the water wire and then re- 
moved, and afterwards a person touching the earth discharge 
touched also the wire, he received a powerful shock. The shock 
was rather that of a voltaic than of a Leyden battery ; it occu* 
])ied Hme^ and by quick tapping touches could be divided into 
uuneiDus small shocks ; I obtained as many as forty seosibld 
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shocks from one cliarcre of the wire. If time were allowed to 
intervene between the charge and discharge of the wire, the 
shock was less ; but it was sensible after two, three, or four mio* 
ttles, or e?en a longer period. 

When, after the wire had been in contact with the battery, it 
was placed in contact with a Staiham's fuse, it ignited the fuae 
(or eireD«tx ftises in ^nceession) vividly ; it could unite the fuse 
three or four seconds after separation from the battery. When, 
having been in contact with the battery, it was separated and 
placed in coniact with a galvanometer, it affected the instrument 
very powerfully; it acted on it, thotigh less powerfnlly, after the 
lapse of four or five minutes, and even affected it sensibly twenty 
or thirty minutes after it had been separated from the battery. 
When the insulated galvanometer was permanently attached to 
the end of the water wire, and the battery pole was brought io 
contact with the free end of the instrument, it was most instruct* 
ive to see the great rush of electricity into the wire ; yet after 
that was over, though the contact was continued, the deflection 
was not more than 5°, so high was the insulation. Then sepa- 
rating the battery from the galvanometer, and touching the latter 
with the earth wire, it was just as striking to see the electricity 
rush out of the wire, holding for a time the magrtet of the instru- 
ment iti the reverse direction to that due to the ingress or charge. 

Those effects were produced equally well with either pole.of 
the baiicry or with either end of the wire; and whether the 
electric condition was conferred and withdrawn at the same end, 
or at the op[)osito etuis of the 100 miles, made no difference in 
the results. An intensity battery was required, for reasons which 
will be very evident in the se(|in'l. 'J'hat employed was able to 
decompose only a very small quantity of water in a given time. 
A Grove's battery of eiuht or ten pairs of ]»lates, which ouid 
hare far surpassed it in iliis respect, would have had scarcely a 
scuMt 'e power in affecting the wire. 

VViien the 100 miles of wire in i!u^ air were exiH i iineiited with 
in like manner, not the sliglucst si;^ns of anv ui tliese effects 
were produced. There is reason, from principle, to believe tint 
an infinitesimal resuU is obtainable, but as compared to the water 
wire tlie action was noiliiii^. Vet the wire was equally well and 
better insulated, and as reL^arded a cotislant current, it was an 
equally good conductor. This point was ascertained by attach- 
ing the end of the water wire to one galvanometer, and the end 
of the air wire to another like iostniment ; the two other ends of 
the wires were fastened together, and to the earth contact ; the 
two free galvanometer ends were fastened together, and to the 
free pole of the battery : in this manner the current was divided 
between the air and water wires, but the galvanometers were af- 
fected to precisely the same amount To make the leeolt more 
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certain, these insu uinents were chansred one for fthe other, but 
the deviations were still alike; so that the two wires couducted 
With equal facilitv. 

The cause ot liie first results is, upon couMderation, evident 
enough. In coiim quence of the perfection oi tiie workmanship, 
a Ley den arraiigeiaciit is produced upon a large scale: the cop- 
per wire becomes charged statically with that electricity which 
the pole of the battery coiniLcted with it can supply :* it acts by 
ir)diiction through the gulta percha (without which UKbiriion it 
couid not itself becon>e cfiarired, Exp. Res. 1177), producing the 
opposite stale on the surface of the water touching the gutta per- 
cha, which forms the outer coating of this curious arrangement. 
Tb« guita percha across which the induction occurs is only 01 
of an inch thick, and the extent of the coating is enormous. 
The surface of the copper wire is nearly 8300 square feet, and 
the surface of the outer coating of water is four times that 
amount, or 3!^. 000 square feet ; hence the striking character of the 
results. The intensity of the static charge acquired is only equal 
10 the intensity at the pole of the battery whence it is derived ; 
hut its qtiantity is enormous, because of the immense extent of 
the Leyden arrangement ; and hence when the wire is separated 
from the battery and the charge employed, it has all the powers 
of a considerable voltaic current, and gives results which the best 
ordinary electric machines and Leyden arrangements cannot as 
yet approach. 

That the air wire produces none of these effects is simply be- 
cause there is no outer coating correspondent to the water, or only 
one so far removed as to allow of no sensible induction, and 
therefore the intfer wire cannot become charged. In the air wire 
of the warehouse, the floor, walls, and ceiling of the place con- 
stituted the outer coating, and this was at a considerable dis- 
tance; and in any case could only affect the outside portions of 
the coilb of wire. I understand that 100 miles of wire, stretclied 
ill aline through the air so as to have its whole extent opposed 
to earth, is equally inefficient in showing ihe effects, and there it 
innst be the distance of the indnciric and indficteous surfaces 
^ i combined with the lower specific itiductive capacity of 
air, as ccunpared with gutta percha. winch causes the negative 
res!iU. Tlie [)henomena altogether offer a beaulif\il case of the 
Kieuiiiy of static and dynamic electricity. The whole power of 
a considerable battery may in this way be worked ofi' in separate 
portions, and measured out in units of static force, and yet be em- 
ployed uiierwards for any or every purpose of voltaic electricifv. 

1 now proceed to further consequences of associated static and 
dynamic effects. Wires covered with mitta percha and then in- 
cloied in tubes of lead or of irooi or buried in the earth| or sunk 

* Davy, ElemeDts of Chemical Philosophy, p. 154. 
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in the sea, exhibit the same phenomena as those described, the 
like static inductive action being in all these cases permitted by 
the conditions. Sucli subterraneous wires exist between London 
aod Manchester; and when they arc all connected together so as 
to make one series, offer above 1500 miles ; which, as the dupii** 
cations return to London, can be observed by one experimenter 
at intenrals of about 400 miles, by the introdnction of galvan- 
ometers at these returns. This wire, or the half or fourth of it, 
presented all the phenomena already described ; the only diffei^ 
ence was, that as the insulation was not so perfect, the charged 
condition fell more rapidly. Consider 750 miles of the wire in 
one length, a galTanometer a being at the beginning of the wire, 
a eecond gaWanomeier b in th^ middle, and a third e at the end ; 
these three galvanometers being in the room with the experi- 
menter, and the third c perfectly connected with the earth. On 
bringing the pole of the battery into contact with the wire 
through the galvanometer tf, that instrument was instantly affec- 
ted ; after a sensible time b was affected, and after a still longer 
time c: when the whole 1600 miles were Included, it required 
two seconds for the electric stream to reach the last instrument. 
Again ; all the instmments being deflected (of course not equally, 
because of the electric leakage along the line), if the banery 
were cut ofl* at a, that instrument instantly M\ to zero; [>iii b 
did not fail until a little while alter; and c only ahui- a still lon- 
ger interval, — a current fhnving on to the end of the wire whilst 
there was none flowing in at the beginning. Asrain ; by a short 
touch of the battery pole against a, it could be deflected and 
could fall back into its neutral condition before the electric 
power liad reached b\ which iu its turn would be f<>i an nistarit 
atTected, and then Ict't neutral before the power had reached c ; a 
wave of force having been sent niio the wire which gradually 
travelled along it, and made iiself evident at successsive intervals 
of time in dillVrent pnrts of the wire. It was even possible, by 
adjusted touches ot" the battery, to have two simnhnin'ous waves 
in the wire following each otlicr, so that at the same moment 
that c was atfccted by the first wave, a or h was aflected by the 
second; and there is no doubt that by the multiplication of in- 
struments and close attention, four or live waves might be ob* 
tained at once. 

If after making and breaking battery contact at ff, a be Imme- 
diately connected with the earth, then additional interesting ef* 
facts occur. JPait of the electricity which is in the wire will re- 
turn, and passing through a will deflect it in the reverse direo- 
tion ; so that currents will flow out of both extremities of the 
wire in opposite directions, whilst no current is going into it from 
any source. Or if a be quickly put to the battery and then lo 
the earthi it will show a current first entering into the wire, and 
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then reluming out of the wire at the Bame place, no eensible part 
of it erer travelling on to 6 or a 

When an air wire of equal extent is experimented with in like 
manner, no such efiecte as these are perceived; or if, guided by 
principle, the arrangements are such as to be searching, they are 
perceived only in a very slight degree, and disappear in compari- 
son with the former gross results. The effect at the end of the 
very long air wire (or c) is in the smallest degree behind the ef* 
&ci at galvanometer a; and the accumulation of a charge in the 
wire is not sensible. 

AH these results as to Hme, d^. evidently depend upon the 
same condition as that which produced the former effect of static 
charge, namely, lateral inducHm; and are necessary consequen- 
ces of the principles of conduction, insulation and induction, 
three terms which in their meaning are inseparable from each 
other (Exp. Res. 1320, 1326* 1338, 1661, &c.). If we put a 
plate of ^iirll-l ic upon a gold-leaf electrometer and a charged 
carrier fan uisulated uictal ball of two or three inches diameter) 
upon u, ilie electrometer is diverged; removing the carrier, this 
divergence instantly fdlis, this hinsidaiion and imltwiton : if we 
replace the shell-lac by metal, ilie carrier causes ilie leaves to di- 
verse as before; but when removed, though afior the shortest 
pu'^Mble contact, the electroscope is left diverged, — this ts cofidur- 
tion. If we empl a plate of spermaceti, instead of the metal, 
and re['f at the oxi ri iri' iit, wc find the divergence partly falls and 
parrh^ K tnams, becau^*^ the spermaceti insulates atjd also conducts, 
doing both imperfectly: but the shell-lac also conducts, as is 
shown if time be allowed ; and the meta! also obstrncts conduc- 
tion, and therefore insulates, as is shown !)>' simple arrangements. 
For if a copper wire, 74 feet in length, and I'^ih of an inch in 
diameter, be insulated in the air, having its end m a metal ball ; 
its end e connected with the earth, and the parts near m and a 
brought within half an inch of each other, as at s ; then an ordi- 
nary Leyden jar being chained sufficiently, its outside connected 
with e and its inside with m, will give a charge to the wire, which 

* 1826. All these consideTBtiom impress mj nund stroDgly wiUi tlio eonyietum, 
ihftt insulation and ordinary conduction cflooot be prop«rl y separated when we tm 
CTiniinini,' into tlioir nature; that is, into the general law or hiws under wliic]> their 
pheiK^riiena are uroduccd. They appear to me to consist in au action uf conti^ous 
particleji, dependent on the forces developed in electrical excitement : tliese forces 
Dimg Uie particles into a state of tension or polarity, whidi constitutes both tnduc- 
lion and intulaiion ; .'ukI beinL? iu this state, tne cotiti^nona partiali s have a |K>wer 
or capnMlitv of mrnimjtjicatiiig these forros, one to the othrr, l»y which tlit^v are 
lowered and discliatrge occurs. Every body appears to discharge (444, V»7); but 
the prj««eMi<» of tins capabOity in a ffrwUr or trnaUer decree in difftrent Iwdiea 
makes them better or wotne cooductoni wone or better insulators : and both indite- 
tion and conduction appear U> be the same in their principle and action (1320). rx- 
wpt that in the latter an effect common to both is raised to the h^best degree, 
whereas in the fonner it occurs Id the best cues, in only aa almost inseiisible 
^uantt^. 

SiomiD BwasM, Vol. XVIII, Ho. SS^nly, 1 864L IS 
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instead of travelHnsr wliollv throiic^h it, though it be so excelleat 

a roiKhiftor, will pai»s in large proportion through 
tiie air at s, as a briirhl s[>ark ; for with such a f ^ 
length of wire, the rcMstaiire iij it is accnmnlatcd 
until ii l)ccnmps as much, or perhaps even more, 
than that of the air, for electncily oi' such bigh 
iutensity. 

Admitting that such and similar ex[>eriments 
show that conduction throui^h a-wire is preceded 
by the act of induction ( 1338), then all the phe- 
nomena presented by the submerged or subterra- 
nean wires are explained ; and in their explana* 
tioQ cotifirni, as I think, the [principles given. 
After Mr. Wheatstone had, in 1834, measured 
the velocity of a wave of electricity through a / ** 
copper wire, and given it as 288.000 miles in a ^ 
second, I said, in 183S, upon the strength of these priuciples 
(1333), *<that the velocity of discharge through the same wire 
may be greatly varied, by attending to the circumstances which 
cause variations of discharge through spermaceti or sulphur. 
Thus, for instance, it must vary with the tension or intensity of 
the first urging force, which tension is charge and induction. So 
if the two ends of the wire in Professor Wheatstone's experi- 
ment were immediately connected with two large insulated me- 
tallic surfaces exposed to the air, so that the primary act of in- 
duction, after making the contact for discharge, might be in parC 
removed from the internal portiou of the wire at the first instant, 
and disposed for the moment on its surface jointly with the air 
and surroiujdiiig conductors, tiien I venture to aiitici|)ate that the 
middle bj>iirU would be more relarded than before : and if lliese 
two platis were the inner and niucr coating of a large jar, or a 
J.ieydea baiu.'ry, then the relardaliou uf that s})ark would be si ill 
greater." IS'ow this is precisely the case of the submertrod i>r 
snliterranoous wires, except that inst«*ad of carrying their suriaces 
towards \he inductcous coatmgs ( I 1S3 , the latter are brought 
near tormer: iti both cases the mduclion couset|uent u}h)u 
charge, iitblead of bcniL' exerted ahiiost entirely at the rnonu'Tit 
within th«» wire, is to a very large extent determmed exlcrnady ; 
and so the discharge or conduction being caused by a l(»wer len- 
sior], tin r( foro retpiircs a longer time. Hence the reason why, 
wuii loi)n ill lies V'( sn!)terraneous wire, the wave was two seconds 
in passing b om end to end ; whilst with the same length of air 
wire, the time was almost inappreciable. 

With these lights it is interesting to look at the measured ve- 
locities of electricity in wires of metal, as given by different 
experimeutcrs. 
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Mi)i*i> per sfcond. 

* ^Vheatsto^e, in 1834, with coj)per wire made it 288,000 

* Walker, in America, with telegraph iron wire 18,780 
♦O'Miichel!. do. do. du. 28,524 

* Fizeau and Gounelle (copper wire) - - 112,080 

* Do. (iron wiro) - - - (32.600 
t A. B. G. (copper) liDiKhui and lli iissris 'i'clc'jrriph 2.700 
t Do. (c()j)|)erj London and Jikliuburgh Tulegiaph 7, Gi^O 

Here the ^iSet^CB m copper is seen by the first and .<;ixth re- 
sults to be above a hundred fold. It is further remarked in Lie- 
big's report of Fizeau aod Gonnelle's experiments, tliat the 
velocity is not proportional to the conductive capacity, and is in- 
dependent of the thickness of the wire. Ah these circumstances 
and incompatibilities appear rapidly to vanish, as we recognize 
and take into consideration t^e lateral induction of the wire cai^ 
rying the current. If the velocity of a brief electric discharge 
is to be ascertained in a given length of wire, the simple circum- 
stances of the latter being twined round a frame in small space, 
or spread through the air through a large space, oradheririg to 
walls, or lying on the ground, will make a ditference in the re- 
sults. And in regard to long circuits, such as those described, 
their conducting power cannot be understood whilst no reference 
is made to their lateral static induction, or to the conditions of 
intensity and cpiantity which then come into play ; especially in 
the case of short or intermitting currents, for then static and dy- 
namic aie conlinually passing into each other. 

It has already been said, that the conduct iiil^ power of the air 
and water wires are alilce for a cnii>(:ii)t cuirejiL. Tins is in per- 
fect accordance with tlie priiK ipks and wiih the definite charac- 
ter of the electric force, whether iii the static, or nn rent, or tran- 
siUuii stale. When a voltaic ciirront of a cci laiii iiiiriisiiy is sent 
into a long water wire, coiniccted at th'* fnrthfr cxlreuiity with 
the earth . part of the loice is m iIk^ first instance occupied in 
raisin? a lateral indiH-fMui rnniid the wire, nUnnately etjual m m- 
t<jiisity at the near end to the inti^risity of the hattei y F^trenm. and 
fl^'i-'t^isniL; irraduallv t<^ llm earth end, whcrfr it Ik cojiics noilnng. 
^^illl^t this mdnetien is rising, ihnt within the wjr<» amongst its 
particles is heneaili what it would otherwise be: l>nt as soon as 
the first has attained us niaxmitnn state, then that in tin? wire 
becomes proportionate to the battery intensity, and therefore 
equals that in the air wire, in which the same slate is (because of 
the absence of lateral induction) almost instantly attaitied. Then 
of course they discharge alike, and therefore conduct alike. 

A striking proof of the variation of the conduction of a wire 
by variatioQ of its lateral static induction is given in the ezperi- 

* Licb^ and Kopp's Report^ 1850 (translated), p. IGS. 
f AthcnaMuiv JaauAry 14, 1851, p. A I. 
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ment proposed sixteen years ago (1333). If, using a consiaut 
charged jar, the interval page 90, he adjnsted so tliat the spark 
shall freely pass there (rhnnsh it would not if a little wider), 
whilst the short connecting wiics n and o are insulated ni the air, 
the exjieriment may be repealed twenty tniies without a sinole 
failure; but if after that, n and o be connected with liie inside 
and outside of an insulated Leydcn jar, as f!esrribed, liie spark 
will never pass across s, but all tlie charge will go round the 
whole of the long wire. Why is this? Tlie'quaniity of elec- 
tricity is the same, the wire is the same, its resistance is the 
same, and that of the air remains unaltered; but because the ih« 
tensity is lovveredi through the lateral induction momentarily al- 
lowed, it is nerer enough to strike across the air at s ; and it is 
finally altogether occupied in the wire, which in a little longer 
time than bisfore effects the whole djischarge. M. Fizeau has ai>- 
plied t f 10 same expedient to the primary voltaic currents of Ruhm* 
korflPs beautiful inducting apparatus with gieat advantage. He 
thereby reduces the intensity of these currentH at the moment 
when it would be very disadvantageous, and gives us a very 8tri> 
king instance of the advantage of viewing static anddyoamic 
phenomena as the result of the same laws. 

Mr. Clarke arranged a Bain's printing telegraph with three 
pens, so that it gave beautiful illustrations and records of facts 
like those stated : the jpens are iron wires, under which a band 
of paper imbued with ferro-prnssiate of potassa passes at a regu- 
lar rate by clock>work ; and thtw regular lines of prussian blue 
are produced whenever a current is transmitted, and the time of 
the current is recorded. In the case to be described, the three 
lines were side by side, and about 0*1 of an inch apart. The pea 
m belonged to a circuit of only a few feet of wire and a separate 
battery ; it told whenever the contact key was put down by the 
finger ; the pen n was at the earth end of the long air wire, and 
the pen o at the earth end of the long subterraneous wire ; and 
by ariaijgcnieiit, the key could be made to throw the electricity 
of the chief battery into either of tin .so wires, simultaneously 
with the passage of the short circuit current through pen in. 
When pens w and n were in action, the m record w :i regular 
line of equal thickness, showing by its length the actual time 
during wliich the electricity flowed into the wires; and then 
record was an equally regular line, parallel to, and of equal length 
with the former, but the least degree behind it; thus indicating 
that the long air win^ conveyed its electric current ahuust instan- 
taneously to the fnt ilit r end. But when pens m and o were la 
fiction, the o line did not begin until some time alter tlie m line, 
and it continued after the m line bad ceased, i. c. after the o bat- 
tery was cut off. Furiliprmoro. it was faint at first, grew to 
a maximum of intensity, coatmued at that as loug as battery cou- 
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tact was continued, and then gradnally diiiumshed to nothing. 
Thus the record o showed that the wave of power took time in 
the water wire to reach the further extremity; by its first faint- 
ness, it showed that power was consumed in the exertion of lat- 
eral static in(inc(ion alnnu^ the wire ; by the attainment nt a max- 
imum and the after et[iiLility, it showed when this luduction had 
become proportionate to the intensity of the battery current ; by 
its beginning to diminish, it showed when the battery current 
was cut oti ; and its prolongatioti and gradual diminution showed 
the time of the outflow of the static electricity laid up in the 
wire, aod the cansequent regular faUiog of the inductioa which 
had been as regularly raised. 

With Che pens m and o, the conversion of an intermitting into 
aeonttnQons current could be beautifully shown ; the earth wire, 
hf the static induction which it permitted, acting in a manner 
analogous to the fly«wheel of a steam-engine or the air>spring of 
a pump. Thus, when the contact key was regularly but rapidly 
depressed and raised, the pen tn nrade a series of short lines sepa- 
lated by intervals of equal length. After four or more of these 
had passed, then pen o, belonging to the subterraneocM wire, be- 
gan to make its mark, weak at first, then rising to a maximum, 
bat always continuous. If the action of the contact key was 
less rapid, then alternate thickening and attenuations appeared in 
the o record and if the introductions of the electric current at 
the one end of the earth wire were at still longer intervals, the 
records of action at the other end became entirely separated from 
each other; all showing most beautifully how the individual 
current or wave, once introduced into the wire, and never cea^ 
ing to go onward in its course, could be atlecied in its intensity, 
its time and other circuiiisLauceij, by its parliai occupatioa in 
static 'induction. 

By other arrani^enients of the pens 7i and o, the near end of the 
subterraneous wire conld be connected with the earth nniiiPfli- 
ately after separation from the battery; and then the back Udw 
of the electricity, and the time and manner thereol, were beauti- 
fully recorded ; biu I must refrain from detailing results which 
have already been dcscri[)ed in principle. 

Many variations of these experiments have been made and 
may be devised. Thtis the ends of the insulated battery have 
been at tn. lied to the ends of the long subterraneous wire, and 
then the two halves of the wire have given back opposite return 
currents when connected with the earth. In such a case the wire 
is positive and negative at the two extremities, being permanently 
sustained by its length and the battery, in the same condition 
which is given to the short wire for a moment by the Leyden 
discharge (p. 90) ; or, for an extreme but like case, to a filament 
of ahell-lac having its extremities charged positive and negative. 
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Coulomb pointed out the difference of long and short as to the 
insulating or condncting power of such filaments, and like differ- 
ence occurs with long and short metal wires. 

The character of ihe phenomena described in this report indu- 
ces me to refer to the terms intensity and fjuaniitym applied to 
electricity, terms which I liave had so freqnent occasion to em- 
ploy. Tlicse terms, or equivalents lor them, cannot be dispensed 
with by those who study both the static and the dynamic rela- 
tions ol' electricity; every current where there is resistance has 
the static element and iiKluction involved in it, whilst every case 
of insulation has more or less of the dynamic element and con- 
duction ; and we have seen that with iliesame voltaic source, the 
same current in the same length of the same wire gives a diffrr- 
eiit result as the intensity is made to vary, with variations ot tiie 
induction nrnund tiie wire. The idea of intensity, or the power 
of overcoming resistance, is as necessary to tlial of electricity, 
either static or current, as the idea of pressure is to steam in a 
boiler, or to air passing through apertures or lubes: and we must 
have lan2:naire competent to express these conditions and these 
ideas. I^'mthermore, I have never t\mnd either of these terms 
lead to any mistakes regarding electrical action, or give rise to 
any false view of the character of electricity or its unity. I can 
not find other terms of equally useful significance with these ; or 
any, which, conveying the same ideas, are not liable to such mis- 
use as these may be subject to. It would be affectation, there- 
fore, in me to search about for other words ; and besides that, the 
present subject has shown me more than ever their great value 
and peculiar advantage in electrical language. 

i\i}le, — The fuse referred to in piige SG is of the fullowing na- 
ture : — Some coj'per wire was covered with sulphuretted gutia 
percha ; after some months it was found ihaL a (ilm of snl|)hufet 
of co|»per was foiined between the metal and the envelope ; and 
further that when half the gutta })ercha was cut away in any 
])lace, and then the copper wire removed for about a quarter of 
an inch, so as to remain coimected only by the film of sulpliurct 
adfiering to the remaining gutta perclia. nn intensity battery could 
cause this sulphuret to enter into vivid ignition, and (ire guuj)(>w- 
der with the utmost ease. The experiment was shown in the 
lecture-room, of firing gunpowder at the end of eight miles of 
single wire. Mr. Faraday reported that he had seen it fired 
through 100 miles of covered wire immersed iu the canal by the 
use oif this fuse. 
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Art. XIV. — Reclamation of Borocaldte, as distinct from a mix" 
tare of minerals^ found near Iqnique, South Peru ; by Aug. 
A. Hates, M.D., Assayer to the Slate of Massachusetls. 

This mineral which was early analyzed and described by my- 
self^ has onder the name of Teza, been confounded by Messrs. 
Ulex and Lecanu with other minerals which occur with it in 
the same bed. These chemists have apparently analyzed the 
minemis, constituting distinct species, together, without that care- 
ful separation mechanically, which should always precede a 
chemical analysis. 

The parcel I originally received from John H. Blake, Esq., 
weighed several hundred poimds, and the existence of other salts 
with ihe borocalcite, was pointed out by me in detail. Yet, 
there were nodular masses frequently foiind, containing mere tra* 
ces of other compounds, and quite as pure as commercial salts in 
general. 

Supposing that future explorations had shown a more intimate 
onion of the different sails, I have refrained from noticing the 

discordant results obtained by others, until the mineral as au arti- 
cle of commercial importance, should come to my hands. 

Wiihiii a few weeks, the *'mnsier" samples of two hundrpd 
tons have been sent to mo, and I give the results obtained by 
carel'nl analysis ol lliese, as I'ollows: • 

Water of crystallization, - - - 2716 

Anil vdrous bomte of lime, - - - 41-34 

Glanberite, 23-20 

Ghlorid of sodium, - - - - 6 4U 

Sand, 1-90 

100 00 

Some samples could be differently reported, but the point 

which I deemed essential, after reading the statement of M. Le- 
canu was. the absolnte proof obtained by different modes of anal- 
ysis, of the entire absence of any borate of soda, in the samples. 
The Giaubcrile and connrion salt are mere mixtnres, apparent on 
iiis[)oction. and most easily separable by washing, — the borate of 
linie m the form of silky fibres being suspended m the water, and 
wlicn collected and analyzed, ^iviui: the same proportions of acid 
and base, as the salt an ificaally turaied. 

As a source of boracic acid., in the niannfactnre of borax, I have 
already called public attention to this mineral, and it is now seek- 
ing the markets of the world, in large quantities. 

16 BoyUioD bt., hoi^tiju, sa Apr. l^bi. 
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Art. XV. — On the present condition of the Crater of KHauea^ 

Hawaii} by Rev. Titus Coaw.* 

Kilauea is still quiet. Many parties have visited the crater 
during the past year, and of these I have made special itiqiaries, as 
I have not been able to viisit it myself. Changes have been slowly 
taking place within the crater. The a])eruire in the summit of 
the great dome which covers the igneous lake,t is gradually en- 
larging by the falling of avalanches from its wnlls. and thus reveal- 
ing more and more of the fiery abyss below. But the melted lava 
does not approach the top of the dOuie. It is still 150 feet below, 
and you see it as you see the hre m the bottom of a coal-pit, by 
looking down (hron'jfi an orifice in the summit. The dome is 
probably two miles m circuit at its base, and some 400 feet high. 
Steam and smoke are constantly escaping from numerous holes 
aod fissures in tlie dome, and the whole resembles a vast coal-kiia 
in the process of charring. On the western side of the dome a 
large fissure has been opened from the base to near the rim of the 
orifice at the summit, and from this rent, near the base, streams 
of lava have been occasionally poured out, inundating the nrea 
around the dome. This lateral outlet has prevented the lake 
from rising and flowing off at the summit orifice. Several other 
amaU lakes have been opened and closed at diti'erent points in the 
crater during the past year. These have varied from one-fourth 
of an acre to two acres in area, and their action has varied in inten- 
sity. A number of cones have also been thrown up in different 
parts of the crater, and there are evidences of partial overflowings 
m many places over the bottom of Kilauea. But these changes 
have occurred when no one was present to witness them. 

A gradual rising is going on in the whole floor of the crater. 
This is effected by two causes — ^first, by the lifting forces below, 
as gases, igneous fusion, etc., and second, by eruptive overflow* 
ings : the former is more uniform and general — ^the latter irregu- 
lar and partial. Every thing is silently preparing for another 
grand eruption ; but when this will occur, at what point, uuder 
what circumstances, and with what effects, no one can tell. 

You are aware that all the central part of the floor of the cra- 
ter, embracing nearly one half of its area, is an elevated plateau, 
the lii;4liGst points of which are now some 600 feet above what 
was the floor after the eruption of 1840, This central oK vat ion 
rises in some places gradually, in others abruptly, \um\ the sur- 
rounding floor. On the east and southeast its mtual walls are 
perpendicular, presenting a dark, lofty, and frowning rampart, 

« From a letter to J. D. Dana, dated BOo, Hawaii, Jan. 30, 1864. 
I The liiko r-f rrf^I to ocrupics the southifliii ond of tbe largv area thai ibniiB 
the bottom of the crater of Kilauea^ — 
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vhieh no human foot can scalo. At anme points, immense ava« 
latiches have fallen from these high battlements, forming a steep 
loclined plane of confused and toppling debris, from the base of * 
the walls two>thirds of the way up to their summits. On the 
north and west the elevation Is less and less abrupt, and the pla* 
teau can be ascended from these points. 

This central tahle^rock,^' as will be seen, is surrounded by 
what used to be called " The Black Ledge," embracing all that 
portion of the crater which was sunk to the depth of 400 feet dur- 
insr the eruption of 18 10. Of course **lhe Black Ledge'* is now a 
lower plane than this n ntral table, at its hiizlicst [)oifits, by about 
200 feet. Matiy \mis oi '* the Hlack Ledije," have also been el- 
evated by local overflowings, and all of it, pioLrably, by subterra- 
neafi forces. 

Occasionally the light of Kilauea is seen il tii: the. shores of 
Hawaii; but these exhibilioiiS have been taint and iv.w since 
1840 — a result of the roofing over of Ilalcnianinau Hhe great 
lake). It may be doubted wheiher Kilanea \v\\\ ever mlvhd as- 
sutue it'i former activity and grandeur. From repeated agitations 
of the tsea around our shores, — instances of which have recently 
occurred — -we are led to think that submarine eruptions are orra- 
sionally takiiii^ place on the submerged portions of Hawaii, or 
from volcanic mountains and cones covered by the waters of the 
Pacific. These hidden eruptions will, doubtless, add to the dry 
laod in our ocean in due time. Should there be a connection 
and a sympathy between these lower eruptive points and those 
above ns, we may argue a diminntion of the upper fires in pro- 
portion to the intensity of the submarine ; and yet thia may not 
follow, as we have magnificent eruptions on Manna Loa, while 
Kilauea sleeps. These phenomena have puzzled me ; but the 
solution you have given in your admirable work on geology sat* 
isfies my mind better than any theory 1 have seen. 

All is quiet at Manna Loa. The eruptron of 1852 still steams 
a little at a few points in the woods back of ns, not half so much 
however, as the eruption of 1840. Inhere are points on this hne, 
(that of 1840,) midway from Kilanea to the sea^ where there 
ate still much smoke and heat. 

You ask if there were any small cones thrown np along the 
stream in the eruption of 1852. There were a few, but none of 
much size, so far as I explored. You are aware that the erup* 
tion commenced on the 17th of February, on the summit of 
Mauna Loa. In two days this valve closed, and the summit ac* 
tion ceased. On the 90th the lateral valve opened, 4000 feet below 
the top of the motmtain, and the thundering torrent of fire rushed 
out and continued its awful disgorgement for twenty days. Be- 
tween the summit point and the lower one, the fibs of the moun- 

Skcojca Sbujw. Vol. X V iU, ^'o. 52.--July, 1 85i. n 



Digitized by 



98 



Gray on the genm Buckley 



taio were rent, and seams and fissures were opened by the ex- 
pansive force of the inlernal fire, as it forced its way in subterra- 
nean chambers down the sides of the mountain to the point of 
final eruption. Along the line of this covered dnct an occasional 
jet was thrown up through a fissure to the surface, and in some 
places small cones were raised like warts on the side of the monn- 
tain* Many such were formed by the grand eruption of 1843| 
an account of which you have probobly seen^ — and the explora* 
tion of which was one of the most arduous and perilous I have 
em undertaken. You will recollect that this eruption, (1843,) 
when it had flowed down the northern surface of the mountain for 
some two weeks, extending about thirty miles in length, with a 
breadth of from one to three miles, suddenly solidified on its stir- 
face, like a frozen river, still continuing its flow for weeks in a sub- 
terranean canal from the top of Mauna Loa to the base of Mauna 
Kea, throwing off lateral streams to the west and northwest. Oa 
this stream cones were thrown up from thirty to seventy feet 
high, usually with an orifice in the top, down which you could 
look and see the noiseless river of igneous rock, fused to white- 
ness, and gliding under your feet at the rate of a steam ship. 



Art. XYl. — Note on the genus Buckleya ; by Asa Gka¥, M.D. 

• 

In a foot-note on page 170 of the ATnh vnlnme of this Journal 
(eleven years ago) is published a brief character of an interesting 
Santalaceous genus, founded on the Ihnyn distichophylla of 
Nultall. and named Buckleya by Dr. Torrey, in compliment to 
Mr. S. B. Buckley, who first collected and communicated speci- 
mens with the frnrtification. Although specimens were collected 
ahout the same time by Mr. Rugel, and doubtless distributed in 
Europe, as were fruiting specimens gathered by Mr. Sullivant and 
myself in the autumn of 1843, I am not aware that the genus, 
has been mentioned in any botanical work, or that any further 
knowledge has been gained respecting it, except the little which 
1 have now to communicate. 

In the year 1843, 1 was fortunate enough to procure and trans- 
port to Cambridge several living plants. Some of them were 
immediately sent to the Royal Botanic Gardens at Kew ; but 
they probably perished in the voyage. Of those retained only 
one survived in our botanic garden ; where it is perfectly hardy, 
and forms a shntb of 6 or 7 feet in height, remarkable for its neat 
habit, slender green boughs, and pretty distichous leaves. It 
proved to be a female plant; and has flowered and produced 
abortive fruit for the last two or three years, in the form of a fusi- 
form pericarp, crowned with four elongated and foliaceous caly* 
cine lobes. But the greenish flowers, although not very small, 
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m so inconspicnoas that they h»ye tintil now escaped my notice 
at the proper season for examining them* 

The point of principal consequence is that the female flowers 
prove to \me ^ double peri^omum; one, moreover, in which the 
exterior or "accessorjr calycnlns/' far from being minute or nidi* 
mentary, is much more conspicuous than the inner, being of more 
than twice its length ! The divisions of this accessory perigonium 
are regularly alternate with the inner or normal perigonium of the 
family, that which is opposed to the stamens, and which mani- 
festly answers to the siti^le tloral envelope in the allied Pyrulm la. 
Bnt they so perfectly reseinhio ihe leaves in shape and texture, 
(althouj^h nai rower as well as smaller,) as also in vernation, ex- 
panding with the leaves some days before the inner perigonium 
opens, that they do not [>erhaps suggest much argument, in addi- 
tion to what is already furnished by Uiarinr^cr and Lorovthus. for 
changing the generally received view of the nainre of the iloial 
covering m iSantalaceo\ Their I'uliaceons natin-e is further evinced 
by their distmct articulaiion with the summit of the calyx- tube. 
These long^ and narrow lol)es arc the " perigoniimi" of Dr. Tor- 
rey's charaeter of the iznnus, at least of tlie female flowers; the 
proper |>erigonium havmg probably fallen in the specimens he 
examuied, although it is by no means very deciduous. I have 
not sf^en the male flowers. 

A second peculiarity of Buckleya relates to the aestivation of 
the inner or proper floral envelope ; which is not valvate, as in 
all other known Santalaceous genera, but imhriaUinef decidedlyi 
thougfi not very strongly so. 

A third but slighter discrepancy from the general character of 
the SantalacetB^ as commonly stated, is found in the opposite or 
snh-opposite leaves. These are said, in the published character 
of Buckleya, to be alternate: but they are placed, for the most 
part, in pairs on the slender branchlets, the whole much resem- 
bling the leaflets of a pinnate leaf, and the two leaves of each 
pair are either somewhat disjoined, or as frequently exactly oppo* 
site, al least on the upper part of the branchlets. The leaves 
are more strictly opposite in Darbya^ FuaanuSf and SatUalum 
itself. 

It might be urged, apparently on very strong grounds, that a 
plant whose floral envelopes (at least in the male flowers) are 
distinctly double, and the inner series imbricated in asstivation, 
cannot belong to the order Santalaeeee; the more so as it is said 
in the published character to have a uniovulate ovary. This 
character, however, may have been merely inferred from the soli* 
tary seed, or fertilized ovule ; and it is evident from the absence 
of the inner perigonium that the female flowers examined were 
iu an advanced state. A dissection of the unimpregnated flowers 
in the iiviog plant brings to view m Buckleya the uidmary i>t£uc* 
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lore of the Santalaceous ovaritiai. The smnll cell, if it may be 
so C9i\e4, where there is do empty cavity, is filled by a short, 
oval or oloDgi erect central column, which hears near its free 
apex four very minute and simple ovules, evidently reduced to 
naked nuclei* This genus therefore undoubtedly belongs to the 
small alliance or class that comprises the OladnetB and the Sanr 
iaiacea ; and as respects these two orders I should not hesitate 
to refer it to the latter, notwithstanding the double floral envel* 
opes. The moderate imbrication of the divisions of the pengo- 
ninm in the bud is surely a discrepancy of slight importance in 
comparison with this characteristic ovulation ; and I cannot but 
recognize in this case something hke a direct confirmation of the 
opinion I had already ventured to express (Botany of the U. S. 
Expl. Exped. i, p. 301), namely, that Mr. Miers, in excluding on 
' such grounds Burtinop^alum and Pleuropeiahn from his order 
IcadnetB, has ove^estimated the importance of a character which, 
however valuable, is seldom perfectly stable throughout all the 
nicrnbors of a natural order. 

As respects the female flowers of Ihtrklpya, it tlierefore a})pears 
thai the |)nblishe(i character shonkl he iiiodilied as follows: 

FLJttm.', Pcrigoiiiiuu basi quadribracteolatnm : tubo clavaia 
cum ovario connalo , limbo duplici, utroqne quadnseclo, laciuiis 
exierioris fcalyculi accessorii) linearibus luliact is tubo siihfongi- 
oribns dm }">ersistentibns. interioris trianeulari-<natis jrstivatioiie 
modice imhricatis exienoribus phis dimidio brevioribus deciduis. 
DiM iis t-piLiyitiis |ilanns, qiiodraiiLMilaiiis, aiieohs panim liberis 
periji(Miii iiitenoris hiciniis aherriaiiiihns. Srruiiina milla. Stylus 
brevjusculus ; stisima cruciato-(iiiadrii(»bum, iubiii pcngonii iiilen- 
oris laciniis npposiiis. Ovarium undoculare. f)viilu 3 ve! 4, 
Tniiiima. sinif)hci&sima, ex apice placeulae ceutraiis crassa; Uberaa 
(iocuium pafvum impleutis) peudulo. 
« 



Aet. XYlL'^^On a mmfe of giving permanent JUxUnHtf^ to brii* 
tie specimen$ in Botany and Zoology ; by Prof. J. W. Bailkt, 
U. S. Military Academy, West Point, N. Y. 

The excessive fragility in the dry state, of many plants, and 
particularly of those which secrete carbonate of lime is well 
known to botanists. There is no herbarium fn existence in 
which the specimens of Amphiroa, Jania, Corallina, Halimeda, 

Liagora, Chara, &.c. are not in a more or less mutilated con- 
dition, which becomes worse every time the plants are examined. 
If) studying a large collection of the stony AI^(e 1 was led to re- 
niailv their perfect fiexibihty whilo moist, which passed to great 
brittleness when dry, and it occurred to me that if they could he 
kept permaueiUiy moibt they would reiuam pertuauently flexible. 
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I then remembered that General Totten, of the U. S. £agineeri, 
had meniioned to me, some years ago, his success in preventing 
the cracking and peeling oft' of the epidermis of various shells, 
by impregnating them with chlorid of calcium. I also remem- 
bered Ek>ucherie's experiments with the same snbstance in givuig 
flexibility to wood. The principle that a substance which is 
fiexibie when moists will remain permanently moists and therefore 
permanentijf flexible^ when impregnated with a deliquescent saU^ 
is so obviously true that it needed no experiments to convince me 
of its applicability to the fragile planis above mentioned, and to 
many other specimens in natnral history. But as practical diffi- 
culties often occur in the application of correct principles, I have 
tested the process by numerous experiments In which chlorid of 
calcium was employed to give flexibility to various vegetable 
and animal products, and the results have fully equalled uiy ex- . 
pectationa My specimens of Amphiroa, Jania, Coralluia, d:c. 
after being impregnated with this salt, and then exposed for 
months to tf)e air, can be handled as heely as if jnsl taken from 
the water, and iliey pei iiianently retain almost the utmost degree 
of pliabjlity they are capable of receiving. Species of dry, crisp 
and brittle Lichens when treated in the same way became soft, 
elastic, and flexible, so as to bear very ron^^h handling wnh per- 
fect impunity. Rlany of the common Algae which shrink mnch 
in drying, and therefore nssnme a very nimainral ap[)earance, and 
besides are apt either to hi i < nu cracked or torn, or to wrnikle up 
the paper to which they adhere, retain alter uiimcrsion in this 
sail, nearly their normal tlciiree of distention, and preserve a mnch 
more natural appearance than when dried in the usual way. 
Many dried Sf>ecimens of plants wiiose leaves, flowers or Irmt, 
drop off almost at a touch from specimens in my herbariimi, be- 
came permanently pliable when immersed for a short time in a 
solution of chlorid of calcium, and could then at any time be 
handled freely, while their appearance was in no degree injured. 

In Ihe animal kingdom, the results obtained in restoring per- 
manent flexibility to dry and brittle specimens of CrusfaceanSi 
Insects, Gorgonias, Sponges, were equally satisfactory, and 
hare convinced me that almost every naturalist will, in his own 
department, find many useful applications for this process. 

The mede of application which i have employed is to immerse 
Ihe dry specimen for some time in a neutral saturated solution of 
chlorid of calcium, (which any one can make for himself by sat- 
nrating chloro-hydric acid with marble,) and then after the speci« 
men has become sufficiently softened to bend easily, remove il 
and let it drain in the open air. In some cases where the speci-* 
mens do not imbibe the salt readily, it is well to soften them in 
warm water before immersion in the salt. A speedy impregua^ 
tioii Will iheu take place, after which the specimens, if plantSp 
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may be subjected to moderate pressure in the nenal way, and ie» 
stored Co the herharinm, while other specimens may be kept on 
shelves or in any way iisimlly employed for similar objects, and 
all wit( for any lentrth of time retain sufficient moisture to pre- 
vent brittleness. The salt being neutral, no fear need be appre- 
hended of its injuring color or texture, while its antiseptic prop- 
erties will aid in the preservation of matters liable to decay. 

Akt. XYXIL — Cancographff ; by Prof. G. Dewet. 

(Contianed from roL 12; p 30, Seoood Series) 

No. 243, Cares (trutata^ R. Br., vor. lottgo-lanceaia^ Dew. 

Pistillate scale oblong, long-awned or tong-cnspidate, longer 
Chan the fruit; leaves, sheaths, and bracts seabro-ptibeacent 

Collected in the Manvaises Torres (Bed Lauds) of Nebraska 
Territory in 1863 by P. Y. Hayden. 

The common forms of C. aristata, R. Br. and of C. irichocar- 
pa, Muh., appear abundant over that western conntry, with some 
tendency to unusnal length of their scales, bnt jii tfie above 
uiai ked vaiiety the scales are coDsidttrably longer than the frnit, 
and sometimes only very elongated lanceolate. Perhaps this 
piaiii biiouid be held to be a distinct species, 

No. 244 C. nebrascencist Dew. 

Spicis 4-G; stauiiniferis binis apicem apjijoximnfis oLloneis 
brevil)iis densis, inferioie ^cssili parva, cum stjuam.s ohUifjiris sub- 
obtusis ; pistilliferis 2-4, ohiongis brevi-cylnHlniceis dtMisidoris, 
sn|)eriuribiis apicc slaiiHiiireris sessilibus, inferiore brevi-pedirncn- 
lata; bracteis lanceolatis sessllibns culmnin aHjuaimbus; iVncti- 
bi\s dislij^mat iris convexis r»bovatis vol elMpticis basin teretibus 
brevi-apicnintis ore siib-biloljis, sqnama ovaia acuta vel lanceolate 
paulo brovionl.uis : cuUiio acute ti iiinotro It^vi l»asin foliato. 

Cuba 1-2 feet high, usually 1G-2U iucJies, sharp- triqnetrons, 
smooth, scarcely rough betweeu the spikes, with lanceolate leaves 
towards the base shorter than the culm and soft, glabrous, eerriK 
late on the edges^ and with sessile bracts under the spikes as long 
as or longer than the culm above; staminate spikes two, oblong, 
close-flowered, short, lower one very short and sessile, with oblong 
and acutish scales: pistillate spikes ^-4, usually three, short, ob- 
long, thick, erect, rarely an inch long, cylindric, densely flowered^ 
sub-approximate, two upper sessile and often slaminote at the 
apex, the lowest short pedunculate ; stigmas two ; fruit elliptic 
or obovate, slightly tapering at the base, short rostrate or rouod- 
apiculatCi entice or sub-bilobed at the orifice, glabrous and double 
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convex; pistillate scale ovate, acnte, or miicronate, sometimes 
lanceolate, narrower and once and a hail longer than the fruity 
taway with a white line oa the back. 

No. 245. C. Haydemi, Dew. 

Spicis 4-6, cylindraceis tenaibiis; interdum qoataor, sttprema 
staminifera, reliquis fmctiferis ; nunc staminifera unica vel binis, 
iiiferiore basin fructifera: pistillireris 3-5» distigmaticis tongo-cy* 
lindraceis erectis gracilibus laxtflorts subremotis foiiato-brai^teatia^ 
supertore vel pitiribus apice staminifera, et infima brevi-pedoncu- 
lata basin rariflora; fructibiis ellipticis utrinqtie convexis apicu* 
laiis ore iotegris Isevibus, squama lanceolata nigrescente dorso alba 
subdupio brevtoribns f culmo triquetro basin foliaceo api* 
cem scabro 2-3 pedali* 

Culm triquetrous, erect, 2-3 feet high, smooth, scabrous above^ 
leafy towards the base ; spikes 4-6, cytindric, slender, erect ; 
sometimes four, one staminate, and others nearly destitute of 
fruit; sometimes two staminate, the lower with fruit at the base, 
and four pistillate with the upper staminate at the apex, all long 
cyliudric, 2—1 inches long, slender, erect, looso-flowered, leafy- 
bracteate, the lowest shoit-peduncniate and quite loose- flowered 
at the base: stigmas two; fruit oval or obovate, tapering at base, 
convex on both sides, short-rosiiate or apicniate, entire at the ori- 
fice, smooth, often dark brown or nearly black m niaturity ; pis- 
tillate scale lanceolate, blackish with a white dorsal line, and 
nearly twice iIk length of the fruit. 

On Mi.N.soun River near Fort Pierre ; collocted by Ferdinand V. 
Hayden in among the 120U s|)cci('s of plants obtained 

while collecting fossils, ^c. for Prof James Hall, vStaie Geologist, 
Albany. With tlio prerodin^r throe s[)pcies of Carcx wppp many 
others, all of which Prul. Hall poiilely put into my hands for 
exa mi natron. 

Note. — Tlie following species, just alluded to, were also col- 
lected by Dr. Hayden in that western region : C. eburnea, Boott ; 
C. Meadii, Dew. ; C. lanuginosa, Mx. ; C. aristata, R. Br. ; C. la- 
castris, AVilld. ; C. riparia, Good. ; C. Shortii, Torr. ; C. Mublen- 
betgii, Schk. ; C. rosea, Schk. and its var. radiata, Dew., which 
was figured by Ktmze for C. disperma, Dew., and was a great 
mistake; C. anceps, Muh. ; C. straminea, VVahl. ; C. Steudelii, 
Kih. ; C. trichocarpa, Mfih. ; C. vesicaria, L. ; C. festucacea, 
Schk.; C. grisea, Wahl. ; C. stricta, Lam.; C. striclior, Dew.; 
C. mirabiiis, Dew.; C. leporina, T-., credited before by Boott to 
Arctic America; C. stenophylla, VVahl., found also by Dr. Rich- 
ardson at Carlton House, and on Rocky Mountains, and abundant 
in Nebraska Ter. ; C. marginata, Muh., exactly the form figured by 
Schk. in his fig^ 143, and from which C. pennsylvanica, Lam. 
dilBfors in its fruit and leaves; C. vulpinoideai Mx. ; C. stipata, 
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Muh. ; C. vulpina, L., so exactly the European plant, that there 
can be no doubt of ite correct determination in Ohio, and that the 
hesitation expressed by Dr. Boott in Richardson's Arctic Expedi- 
tion, p. 466, is groundless, especially from any supposed reeem- 
blance to C. stipata, Muh., as the two are vastly different ; O. 
Davisii, Tor. ; C. iongiroetris. Tor. ; and C. recta, Boott. 



Art. XIX. — Reviews and Records in Anatomy and Physiology ; 
by Waldo L Burnett, M.D., Bostou. 

I. PsoROsraamA.* 

LieberkOhn has furnished a cotntnnnication of considerable 
lenglh and detail on this subject, to which we refer particularly 
from Its intcrostuig relations. As a key to the articie we may 
give his coiiclusifnis, as follows : 

"The kidneys of some frogs contain cysts which enclose con- 
tents of very manifold characters, namely : 1. A peculiar, uni- 
formly divided, granular mass. 2. This mass encompassed by 
small grou|is of an oval or fusiform shape. 3. Fusiform bodies, 
invested with a structureless membrane. 4. Developed psoro- 
spermatic corpuscles. These different objects are found wholly 
or partially in one and the same cyst, i'he mature psorosper- 
mial corpuscles usually contain three to five baton*like or ellip- 
soid or globular diaphanous corpuscles which are (Structureless; 
they usually have also a rather large nucleus. The diaphanous 
corpuscles are seen moving and springing in their capsules, and 
the nucleus is thereby moved about hither and thither. Such 
kidneys contain also free ainoBba-like corpuscles, and gregarina* 
like bodies largely nucleated." 

These formations are by no means common, — our author hav- 
ing found them in four cases only out of a thousand specimens 
he has examined. 

But in other animals, and in other organs he has found similar 
formations, as have others, such as Miilter, Gluge, Ley dig, be- 
fore him. In fact, these psorospermial forms occur in both a free 
and a cystic state in different tissues. 

The question is certainly a most interesting one t What signifi- 
cation shall be put upon these singular animal-like forms? E a 
this is only one passage in the comprehensive question, What are 
niobt uifnsorial forms not evidently of a vegetable nature which 
every microscopist meeis with |)erhajKs daily in his studies? The 
snbiect certainly is noi yet ri[>e for decision, but we may allude to 
it in a suggest ive pnmt of view. Both Kauffmann and Lieber- 
kiihu, ui watcliuig these Psoros^iennia in glasses ou iheir tables, 

« N. Uthwlaikn. U«ber die FMroqponiiflD, in MiOW^ Anh, 1S64^ Hft. 1, 

p. 1>25. 
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have observed that they multiply by a fomentation of their nu- 
cleus, and that the product of this diytaion resembles precisely 
the parent. In some specimens observed by Lieberiiuhn, taken 
from a dog, he foiirid the parent vesicle to contain sometimes 16 
s^raented globales. But here the observations unfortunately 
ec»8ed, and we are not aware that in any case or instance they 
have been extended beyond this point ; that is, so as to show that 
the offspring of this segmentation which so closely resembles its 
parent pursues the same conrse and produces by segmentation a 
third series. The doctrine that individual animal forms may be 
unicellular or that an animal may be composed solely of a single 
cell, as advanced by Siebold and Kolliker,* we regard as wholly 
untenable in the present state of science ; for, aside from its being 
against the general analc-} of individual zoological forms, it has 
not yet facts enough to sustain it merely as a point of observation. 
The cell is indeed typically the primordium of all organized 
forms, but true individtial animal life seems to involve a cycle of 
relations not implied in single cells; in other words, these last 
must always lose their character as snch in a definite form which 
belongs to the individual. Extended researches in Microscopy 
in all directions of the organic world, — all tetid to establish the 
doctrine that sex lies behind all true individual forms, — that the 
ovum is tlie point of deparliire on one side, aud ilie spermatic 
particle on the other, — atid that by the conjunction of the two 
a ne w uidividuality is produced. There is indeed a iik strik- 
ing and beautiful unifurinity between the simple cell and the 
ovum ilia morphological point of view, or between the cell aini the 
parofjt sperm-vesicle, thereby indicating a unity of idea and place 
in the first expression of life and the functional means of its cy- 
cle of actions; but without wisfiin;^ to be mystical, it appears to 
us tfiat life as expressed uiidcr the individual whether in its first 
or last forms, — as an ( ltlt ready to develope, or as a complete ani- 
mal, rises high above and implies a crrat deal more than simple 
cell-conditioiis. We argue, then, tliat all true animals arise prima- 
rily or secondarily from ova, and therefore have sex, and that 
those animal- 1 ike forms so often seen as parasites or entozoa ni 
snimals must for the present stand undetermined, or if any inter* 
pretatioh is to be put upon themt ^hey may be regarded as unde- 
veloped forms of true animals, passing through variotis metamor- 
photic changes to which we have some clew in the lemarkable 
phenomena of aUertialion of generatumi. 

If the contents of the lower portion of the intestine of a frog 
be examined under the microscope, there will usually be found 
innumerable moving particles which give a very life-like aspect 
to the whole field. These belong to the mfusorial genus Bodo of 

* 8UMd aiid Kolliker. See Ui«ir 2^t«ch. f iir wii»eouM:haftliche 2^1ogie, I, p«r 
^0, Mkl ibid p. I. 
SmcoKD SMBtm, Vol XVni, No. M.-^aty, ISH. H 
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Ehrenberg. Examined with the highest and best microscopic 
powers, they are found to be composed of a more or less globular 
head to which is attached a thread-hke tail of considerable length. 
This head taken by itseif has all the appearances of a simple cell, 
— it is nticleated and even nucleolated ; yet the whole body moves 
abotu by means of its tail in a most animal-like manner and in 
studying the field one can hardly divest the mind from the opin- 
ion that they are true animals. 

The intestinal canal of many insects likewise, especially those 
feeding in damp, moist places, will often be found teeming with 
forms 80 large and numerous that it is singular that the insect 
should live. Many of these forms are composed of a more or 
less globular sac filled with a piincriform mailer in which lies a 
rotmd nucleus ; at one extremity of this sac is an orifice surronnd- 
ed by a circle of cilia. Others are more vermiform, regularly 
wrinkled, but apparently non-nticleated. These belong to the 
Oregarinae, and are the forms upon which Siebold and Kdtliker 
have based their doctrine of unicellular animals. Other instances 
might be cited, equally prominent, which almost daily come un- 
der the eye of the microscopist in his studies io the lower depart- 
ment of the animal kingdom. 

Our own observations upon these objects have not led us to t!ie 
view that they are, any of thein, perfect individual forms on the 
other h;uid, rescarcfi is couslaiitly reducing their generic numbers, 
on ihe one side, by showing that m.iuy so-called genera are only 
different developments of one and the same form ; and by remov- 
ing them, on the otfier, from iliat Uereptaciilum omfiiutii (inuna^ 
Hum rt phvtanim — the Infiisoiia — it heitig shown that they are 
only germs or larval forms of some of the inferior classes f The 
recent investi^alintis of Siebold and others, in IlebDndhology, 
to which we shall soon allude, have shown bc»\v varied may be 
the larval forms, how dtssimilm from the nne adult animal, and 
how remarkable the locaitlies m which ilsi y occur, in ffie case of 
many of the 10tUoz(»a. In the rase of the Psorosperrrna, or the 
Cnvi;arni.'e, or other forms which have been eronped under sprcial 
genera or species, we fnnst wait further research, and they wril 
then, we tbirdc, be shown to be undeveloped foims. As to the 
question of the animal or vegetable nattire of such organisms, it 
seems equally obscure, for the older criteria by which animals 
were separated from plants have long since been regarded as in- 
valid; and some of those which in late years have been regarded 
as among the most constant, have quite recently been declared 
equally unsound. 

• For Bodo^ see Boston Journal of ^'atural History, vi. No. 8, 1863, p. 319. 

\ Thus AffomM has ehown that Paramateium and BurtariOt ^ are only lairal 
forms of Plariiw-ttp, Se« Annals of Nat. Hnt, vi, 1850, p. 166. Snglmiat Amubmf 
aod otben, wilt most probftblj meet with a like leaolutioo. 
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Robin has argued that the Psorospermia are plants because they 
contain ccllnlpse; but as the investigations of Koiliker, and of 
Ldwig and Schaclit have 4»howii that this substance occurs iiidu- 
bitahly in animal tissues, this can no longer be considered as a 
cnieiion.* We are reduced to volu ii(ui y molioii as the only now 
known diirereiitial ciileiion on tln^ 6idijecl, and as this miist be a 
poMit on which difFerent ul)serv(^is will vary, the subjcti must 
Slid remain unskilled: but we protest against aoy fusiou of the 
two orgaiuc kuigduuis on this obscure arena. 

IL On trb MBB]iiTHCs.t 

A mcuhjir of great worth has recently appeared upon thesa sin- 
gtilar parasites, which has a double itnpui tance of tjuite clearing 
up the history of these aJiiuials in all tlieir slaves, and of furnish- 
ing a ciMiti ibutinii lo the histology of the lower atninals of a 
most valuable character. Tliis tnetnoir is by G. Meissner of Mi'in- 
chen, under the direction of Siebold who furnished him with 
S[)eciinetis and other opportunities for its succe>sful j»rosecutioii. 
Seldom have we met with a paper of more careful and extended 
deiail, and which leaves so little behind for investigators in the 
same direction. Added to this textual detail, each and every an- 
atomical point is dlustraied by admirably executed figures. With 
our limited space we cau at best notice only a few of the more 
prominent points of this paf)er. 

In the first plstce it should be remarked that the natural history 
of the Gordiacei was for a long time quite obscure and little un- 
derstood, and many detached observations not of a parallel char- 
acter di 1 not improve the subject. To the sagacity of Siebold 
we are indebted for the snccessful resolution of the whole enigma, 
and the results he has obtained are as singular as new4 It ap- 
pears that these animals live part of their life as a regular ento- 
soon, and the rest as an independent being. And what is most 
remarkable, they enter the animals in which they are for a time 
parasites, not in the form of eggs, as do other Helmttiths, but as 
more or less developed forms. The animals in which they live 
as parasites are almost exclusively Insects of different orders in 
both the larva and imago state. In the abdominal cavity of the 
larvae of Yponomeuta alintxifis, Siebold found numerous undevel- 
oped forms of Mermis albicans. Watching them he found that 
after further growth, they perforated the skin of these larvse and 

♦ For full rf f*»rence to the Ribjert of ceilulos^e in the tissues of tlie lower animala^ 
eee Siebold uiid Stanniiu* Comparative Aiuit*>my, Amcr. chI , vol. i, § 172. 
f Beitrige kw Anatomie una Physiologic von Mermis albicans. Von Dr. Georg 
In Siebold tad KblUkef* Zeitscbnft f ttr wiaMoaclmfUiche Zoologw, y, 

1858. p. ^i'T-'-'s.^. 

t Sirboid. See tho Entoraol. Zcitung zu Stettin, 1848, p. 292, 1860, p 829, also 
'MMge tar Nafcurge^duchle der MennhlMii, m 8uboU iSad JDiUikBl^$ Zeitieii. fiir 
wiwemch. ZooL, t, IMS, p. 211. 
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made their escape. Those fresh) v-esoapprl individnals were all 
sexlesj^. bwi conlained each a coiisi(lt;iiil)iti rtHpns (ulipositni, at ihe 
expeii.se of which their sexual parts were subMijuently (iev^eloped. 
Tficse animals crawled about, and soon entered some damp rnnh, 
wliere they remained several months, during which Inne they 
WfMe fnrlher dtn*eh)pecl, chanL'ed their skin, copulated and laid 
their egcrs, 'i he embryos hatched from these eizc!S, had the fila- 
metitoid form of the adults, and as Sicbold conjectured that they 
intended to come to the surface for the sake of entering in their 
turn young insects, he procured quite young larvae of this same 
insect and put them in an hoiir*glass together with the young 
Mermithes. In a few hours they had entered the hody of these 
larv£, two or three in each. Siebold had the precaution to make 
this point certain by carefully examinit)g these larra previously and 
determining that their bodies were free of these parasites. After 
this, the same round of life is again passed. It would appear, theui 
that these animals pass their earlier (but not iheir embyonic) coD- 
ditions of life whereby they attain their development — in facta 
proper larval state — in the bodies of insects, and that their life as 
distinct sexed individuals is free and non-parasitic. Siebold found 
this species in very many genera of Lepidoptera, also in different 
ppecies of Orthoptera, Coleoptera, and Diptera. We may men* 
fion that the common cricket as also some other Orthoptera, are fre- 
quent recipients of Menma^ and we have seen many specimens of 
this kind. Until Siebold's recent contributions we had supposed 
in common with other naturalists, that these Helminths merely 
(libernated in these insects, but this is now quite improbable. 

So much for a brief reference to the mode of life of these an* 
imals ; we will now turn and glance at some of the important 
histological points as wrought out by Meissner. 

Cutaneous System. — Omitting the very full details given of 
the structure of the skin in these animals, its composition of three 
distinct layers, ^^c, we \vill allude only to the fact that Chttine 
enters likewise into its formation. This fact is important as cor- 
roborative of other observations. Chilitie was formerly suj)posed 
to belong exclusively to the teguments of the Arihropoda, being 
particularly promiuLMit in the skin of insects; but recent chemi- 
cal analyses of the teiiuments r)f lower animals sliow that it oc- 
curs in nearly every class of the Inverlebrala.* It can therefore 
no longer be regarded as having diairnostic characteristics lor cer- 
tain classes, but sustains relations to ilic external dermic skeleton 
of tlte liivertebrata generally, analogous to those of boue m the 
four classes of Vertebrata. 

♦ Besides the prcscut case we would refer to thp followiug : Grube^ Muller* Arch. 
1S4S. p. 461, and Wiegman^** Arch. ISSa |K 168 1 SthnlUt, Beitr. tiir Natnrgecch. 
4 TurbeNarien, p. 33 , and I^t^kaH jn SiMd aqd K^itiW$ ZeHick» ISt^l, jx U% 
ppd Wie^pmuinL^ Arch. tSA2» |>. 22. 
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Muscular System. — This was found quite developed, and it is 
a singular fact that all the muscles have a longitudinal direction. 
TransvfMne miiacies do not exist. But MeisBner has indicate d a 
histological feature of muscular tissue in these animals, which 
deserves notice. It is well known that striated muscular fibre it 
rather limited in its distribution among the Invertehrata. As sta* 
ted in another place,* we have not olmerved it below the Arlicu* 
lata, and have regarded it as actually absent in the remaininir classes 
— the Cephalopoda, Cephalophora, Acephala, Annelides, Turbel- 
laria, Helrainthes, Echinoderroata, Acalephae and Polypi. Now, 
we have hitherto supposed from observstioo that the fibre being 
the true embryological element of muscle, a further division into 
fibrilte occurred only in the Iiigher form of this fibre, the So-called 
MtriaUd muscle ; in other words, that a fibrillated stnicture of 
muscular fibre was fonnd only in the striated form. But Meiss* 
Her describes the fibre of Mermis as readily capable of being split 
up into longitudinal fibrillie of the most regular and delicate 
ehaiacter, and yet neither these fibres nor fibrillsB are properly 
transversely striated. He remarks however, that an appearance 
like striatton is sometimes observed by a wave-like contraction of 
the fibre.f Results of this character which the more careful re- 
search of the present day is developing, in studies of the lower 
animals especially, fully indicate that tlie snbjecl of mnscnlar tis- 
sue is not well underslood as to its manifold variations of form; 
at least, after we have left the ivfucal forms of the higher ani- 
mals. Thus, as cninpany for the present instance, I may niunlioii 
that f^eydigj iound the muscles of the alimentary canal of Arte^ 
mia aniong the Crustacea, composed of spKidle-fehaped iiii>lead of 
disc-like ( k riients, so arranged, points and bases nliernating, as to 
form a symmetrical hbrilla. In conclusioti upon ihis system, we 
may remark that Mpissner f uiid here no sarcoiemma, and no 
permiysinm of the muscular layer. 

Nervous System. — The researches of this investigator in this 
direction have particular interest, hecaiise this system has been 
generally denied to the Gordiacei, and if seen by previous observ- 
ers it was only most unsatisfactory.^ But the histology of this 
system is quite as interesting. 

Meissner found it so developed that he divides it into three 
portions : a ceutralj a peripheric, and a splanchnic portion. 

* Tbm Joonud, Jan. No, 1854, p. 89. 

f We 8U8pect it is this same wuve-like aspect that baa been often mistaken for 

itriation in the muscles nf f?otne of the lowest nnimal^, thereby h^adini:;: to no little 
dibcrepeuQcy among obticrvers in their statementa. See thi3 Juurual, Jau. 2to., 1854, 
p. 92. notoA. 

X lAvdig. Uebcr Arte mia salina und Bnodupiii iCagoailiS) m 8UMd tai KHXU' 

ker'ii Zoit>oh.. iii. p. 280. Taf. viii, fi^;. 6. 

§ Btrthold and Blanefmrd b<Jth tiuppi>f)ed they saw cordfl which might be ntrvTs, 
bat their obsenrations were wholly unsatisfactory ; — for refu-eoces see SitU^d and 
Bt0MmM Oomp. Anst, Am«r. •d, toL i, $ 104, oottt S. 
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The central portion isduuiid into twu parts, one at the ce- 
phalic, ihe other at (he caiuial exiieiiuly of the butiy . In the 
first, are two anterior and two jiosterior cephahc gang ha, and an 
Gpsophaijeal ring corrjpdSL'd of a supoiior and an inferior gacjelian 
united by lateral comniissiires. In llie second part, situated ia 
the tail, there arc three rnsiforiu gauglia, ol Uke charactei but 
smaller than those of the head. 

n^he pcriphfrir portion consists of six filaments given oil from 
till- up(>er part ol' tfie anterior cephnjic ganglia which go to as 
many papiike on (Ik- head and probably oraans of setise, — ot* two 
lateral cords arising lr()ni the superior n^sojihageal ganghon, which 
traverse the sides of the body, giving olf filaments to the mns- 
cles, Che skin, ^c, and of some smaher twigs from the ce^aiic 
centres for the muscles of that region. 

The splanchnic portion consists of two lateral trunks arisiag 
from the GBSOphageal ganglion, which soon meet and imite on the 
median line of the body, forming one cord which extends to the 
tail. From this cord are given oS filaments to the orgaos of 
vegetative and reproductive life. 

The three cords thus formed, having traversed the body, end 
each in one of the three ganglia ahove described. We cau here 
aUnde to only one more point in the disposition of the nervous 
system; this is the final termination of the nerve-fiiament id 
muacie. According to our author, a twig enters the muscular 
fibre at right angles to the course of the latter, and upon its en- 
trance divides into two twiglets, one of which runs with the fibre 
one way and the other the opposite, and is lost in the n^uscular 
tissue.* 

The histology of this system in so minute animals as these, 
worked out by an observer so expert and faithful as Meissuer, 
presents many note-worthy points. 

The ganglia ig question are composed exclusively of gangliofir 
cells or globules which appear to be the infundibuliform expan- 
sion of as many nerve fibres that compose the nervous cord coa- 
necling tliese ganglia with the general system. There are none 
of the so-called nerve-cells usually found in nervous centres — in 
fact these cenii;il in-tsses ralln'r resemble true ganglionic foruja- 
tions, exce[)ting tliai tbey are tei tumal instead of on ibe course of 
a nervous cord. Tlie description and figures, especially the latter, 
of Meissner arc so good, as u> leave tjo doubt ibat there is bere a 
direct continuity of the nerve-fibre with liie ganglionic veMcie. 

In a former revicwf we alluded to some discrepancy on this 
poiutj and as this coniiuuity had been observed by some, and yet 

♦ As Meiuner observes, a aimilar tl».-H]>o8ition in nieiitioiied by Doylre (Ann. d. Sd. 
ITftt, 1840, ziv, fi. 846) in th« ihimcIm of tlie TardigrMla, and hj Q^rr/aget (ibid» 
1843, xix, p. 300) in tlie Eulidina, soiue Aopelidei and Jlotslonik 

f niis J^nroai, Sept. No, p, 26i. 
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not seen by others wlio had searched carefully for it, we suggested 
that this direct connection, when present, might be an exceptional 
condition. But numerous researches since published, and espe- 
cially the very complete memoir of Axmann,* represent this as a 
very common form of disposition of the elements of nervous cen- 
tres io man and the mammalia. The subject is indeed somewhat 
obscore in a functional point of view, for what is the interpreta- 
tion of this direct continuity of thr vesicular with the tubular 
portion of this system ? Certainly it is not the essential condition 
of function between the two, or all nerve fibres would terminate 
in this manner and there would be no ganglionic Tesicles but 
those having this connection. But this, as is well known, is fiu 
from being the case. We leave the subject until another time. 
As to the structure of the peripheric nerves, our author describes 
them as having at first a distinct fibrillated stnicture as usual, but 
that this last gradually disappears and the nerve appears as a 
homogenous cord. But from our own investigations upon the 
terminal nerves of some insects, we suspect that this disappear- 
ance of the true fibril lae may have been apparent and not real ; 
for we have, in the cases referred to, thought that the like was 
true, but using higher powers with some reagents, the fibrillce 
Were seen. We think therefore that whatever may be luade of 
termination of the iierve-fibre, the fibrilla structure is never lost. 

Dif^estive Apparatus. — This sfnictiire, nccordiii;^ to Meissner^ 
presents so many peculiarities aiiti i.^ so wjiit ly dirtereut from any 
thing observed in other animals, i\v\i we almost reliii(]nish any 
atleuipl to eive even a brief descripinni of it, without the aid of 
figures. Ill the iii>i place, the alimeutary canal has no anal or 
excretory passages, and therefore the food and assimilation must 
be such as to leave little or uo so-called ftecal nriiter. 

From the circular buccal orifice proceeds a semi-canal a sliort 
distance, when it passes into another structure. This seini-catial 
IS the (Tsophagus. The structure into which it passt's is a tube 
quite smnl! at first but which soon expands and is filled with a 
finely irranular sp<>!ij4y-lil<e snbsiance, and is alternately dilated 
from side to side into sacs. Through this laterally varicose tube 
the semi-canal of an cEsophagus extends to its very end. Sup- 
pose then a tube with alternate lateral dilatations, filled with a 
spon-y substance, and through which runs a senii-canal or half- 
tube like an oesophageal groove. Each of these dilatations has an 
iliTerston — a folding in of its internal membrane, produchig an 
infnndibuliform body in the dilatation itself. This body opens 
through a prolongation of the external membrane of the dilata* 
tion, which is continuous into a tube connecting with some adi- 
pose receptacles. 

* Armann, Beitr. z. mikroakop. Annt il Vhy^. d. Giuigliea-2iervea)y8teitts dm 
MflnadwD n. d. WitbdUilen. fierlin» 1858. ^ 
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To perhaps make the matter more clear, fancy the liuman ah- 
mentary canal without ati anal opening, with alternate stomachs 
throughout its course, filled with a semi-solid granular substance ; 
and that directly through it ran a half-nih^.' : and that each stom- 
ach had a folding in ot its internal lining lorming a globnlnr body, 
the neck of which passed olf at right angles by a coinmnation of 
the peritoneum, uito a tube which connected with receptacles of 
nutrition ;-^this would convey some idea of the mosi siuguUr 
structure of the digestive canal of these aDimals. 

The food passes along the semi-canal or groove, it gradually 
absorbed by the spongy substance filling the dilatatioo, th^nee 
passes into the invested body by endosmotic absorptton and is 
then conveyed as assimilated material into the fat-recepiacles 
which lie in the cavity of the body. These receptacles are store- 
houses of nutriment and are particularly enlarged and developed 
dtinng the larval condition, — their contents being used for the 
formation of the sexual parts afterwards. Now as there is no 
vascular system in these animals, the dispersion of the nutrient 
material for the growth and substance of the variotis tissues roust 
occur by permeation and endosmosis from the fat^bodies which 
extend over and between all the organs. This assimilation with* 
out any particular ezcieiion is a remarkable fact ; but it appears 
more conceivable when we bear in mind the economy of the 
animal. Its larval or parasitic state is like that of insects— merely 
preparatory for the ulterior changes of its full development. Dur- 
ing this time its food is probably mostly pure fat which has only 
to be taken up and stowed away for material of the development 
of the reproductive organs. This last ensues during a quiescent 
state, and after the full discharge of the sexual functions, ihe 
animals probably die. 

Genitdlia. — Males. — The disparity in numbers of males and 
females was rtinarkably wide — our author having found only 
three males among several hundred specimens exaniiued. He 
divides the internal organs into testis^ vas deferens^ vesicula .^y//i- 
innlis, and ductus cjaculaUtnus ; but these are all continuous, 
forming a cjrcal tube stretching from the anu nor portion of the 
body to the caudal extremity. The testis consists of the iiitim- 
di hull form rucal extremity of this tube aod is lined with uucle- 
ated, epitli< (?) cells. 

'I'he exlernal organs consist of two penises situated one on 
each side of the Ductus ejaculatoi lus in a sheath. They are 
composed of two somewhat curved half-canals disconnected when 
unprotruded with the internal organs; but when protracted, they 
form a more or less closed tube projecting beyond the external 
orifice of the duct. 

Females. — Meissner divides the internal female organs, which 
ace dpuble, into five portions : otMiry, vtMui'Organ^ albumen'- 
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toe, iuba^ and uterus. Their names indrcale their respective 
functions and we can here enter iulo no description of their inti* 
mate etruetitre. 

In this connection should be noticed one point not a little w 
merkable, that is, a kind of heraiaphroditieni occurring in these 
animals. 

Ileissner fomid individuals which had perfectly weK-formed 
internal female ^nital organs, but whr»8e caudal extremity was 
wholly male. Thus, there were the penises, with their protractor 
and retractor mnsoles, their sheaths — in fact, all the external or- 
gans of the male, yet in these individuals no trace of internal 
male or of external female organs could be found. Moreover 
these organs present precisely the same characteristics as though 
in proper males and females, and had also a functional activity,— 
eggs being found in the ovaries, &c. Btit this anomaly was not 
ever found in the inverse sense, that is female external and male 
internal organs. Here then is presented the striking peculiarity 
of an animal having double systematically developed internal 
organs of one sex, and at the same time perfectly formed external 
organs of the other sex. This hermaphrodilism, it will he seen, 
is like thai of other aninials onlv in name; for in these last the 
double sex is at the ex[)euse of ifie synmielry, one side being 
leiii.iltj aud the other mule, or it is due to modifications of analo- 
gous (acts bv different grades of development, thereby destroying 
general!/ Uie luiictional }>erfecliou and eoniphieness of each or 
one of liie lornis of the sexual organs. Hut here we have a per- 
fectly synimelncal feruale iniei'nally, with an equally symmeincal 
male externally, with no fusion of [)arts. 

In rei/ard the development of I he spermatic pnrtirles, onr 
anihoi's researches have been n)iiinte aud qui(<3 complete. His 
results confirm the d<tclrines of K'ulliker, Wagner, and (uir own : 
Th3t is, parent sperm-cf'lls in which are formed (iau::;h(er-cells ; 
in each of liiese last there is formed a Sj>ermaiic particle. But 
Meissner is undecided if this formation occurs through a meta- 
morphosis of the nucleus of the dauuhter-cell. Our own obser- 
vations have led us fully to thiidi that this nucleus is thus meta* 
morphosed, as we have expressed in a former review.* 

Tiie development of the egg is quite note-worthy, as it shows, 
what we have before never clearly understood, viz: how botryoidai 
ovular masses are formed, and moreover carries out the beautiful 
analogy existing even to minute details, between the functions of 
the parent sperra*ceU and the ovular cell. An ovular or egg-celt 
from the ovary is seen ; it increases in si2e and its nucleus seg» 
menis, several nuclei lieing forcned. These nuclei approach the 
surface of this which we will now call the parent egg*cell ; de» 
veriicula are given off from the cell-wall by a protrusion eontaiip' 

♦ Tliis Journal, Nov., p. 393. 
Skx>ki> SfAUcs, Vol X V HI, N<». 5^i.— J uly, 1 86*. Vf 
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ins: each a niiclens. These protrusions become constricted and 
at last appear as little, or dimghier-rflls, on the surface of the 
parent-coil. They now nicrease at the expense of tins last, he- 
come pedunculated, and finally appe'ar as larger f)edinicnlaled cells 
attached around a common, insignificant centre. These are the 
ova and form groups of variable number — Meissner having ob- 
served even twenty, though there are generally less. Thus 
formed, their peduncles break off and they pass from the ovarf 
proper into the other sections of the genital tube. 

There is one other point taken up in this connection by Meis9« 
ner, and to which we briefly allude as it has been a subject of 
discussion on a former page.* We refer to the wonderful A/iVro- 
pyie of Keber, whereby it is alleged that the spermatic particles 
penetrate the interior of the egg and impregnate it. Meissner 
has seen nothing to justify the view that such a structure exists 
. in the eggs of Mermis excepting the remains of the peduncle 
. above mentioned, and this he is not sure of being hollow. More- 
over even if it were hollow, it appears to us wholly different 
from the special structure insisted upon by Eeber.* 

As to the embryonic development of Mermis^ our author found 
nothing essentially different from what had been describtf^d by^ 
previous observers upon this order, (Grube, Leidy, 6lc,) There 
appears to occur no proper metamorphosis, and therefore the 
newly hatched embryos more or less closely resemble iti formi 
d&c, the adults. 

In conclusion, we repeat what We said in the beginning, that 
this memoir is one of the most excellent of its kind we have ever 
seen, atid the care, patience and fidelity displayed therein will 
ensure aitentioa towards its author as one from whom much iiiay 
be expected. 



Aht. XX. — Correspondence of M. Jerome Nickles, dated Paris ^ 

April 30, 1854. 

Death has recently made great havoc among the ranks of science in 
France. In the month of March alone, the Academy of Sciences lost 
two navigators, an astronomer, and a celebrated surgeon. Three of 
these eminent men died at an advanced age ; the fourth, M. Mau- 
vais, the astronomer, was but 45 years old, anH came to a tragicn) end. 
They have been co-laborers in the common field, and we shall doe 
public service by giving some details of their life and labors. 

Dnrior Rout wns born in 17H0 at Auxrrrr. In 1795 his attainments 
in suf'j' rv were already so great tlwil he wms Hdmilied as nji ossistant 
surgeou in the armies of the Kepublic. in 1797 he came to Paris and 

* See a review on the doctrioee of impregnataon, in Uiis JoanuJ, Not. No, 18SS, 
p. 898. « 
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gained tYie friendship of Bichat. In 1806 he entered as surgeon into 
Ihe hospitals of Paris, and from that time he devoted himself with 
much distiiirlinn \o the progress of his art. Endowed wiih ^reat nrdor 
and extraordinary activity, fic was equally successful in scientific liter- 
o?ure and in the amphitheater of sur«j;ory. He contributed much to the 
progress of this branch of the curative art, and was one of the first to 
give due [irominencc to the department of surgical anatomy. One of 
the most important processes brought forward by lutn, was the metliod of 
producing a union of the palate, (Sinphy loraphy) an operation for the 
purpose of i^iving powers of speech to persoiis with a divided puiaie. 
The first person upon whom he performed iliis operation was an Amer- 
ican physician. Dr. Stephensoo, who aAer his cure, exhibited ibe ope- 
ntioD lo the Academy of Sciences. 

A large Dumber of new modes of surgical operation were con* 
trived by M« Roux. He showed how to treat cases of lacerated pe- 
ri nieum, an aflection before his time regarded as incurable. One of 
his most important specialties was the treatment of cataract, which 
he practised quite recently with as steady a hand as in youth. He pre- 
served to the latest moment his characteristic vigor, and died suddenly 
in an apoplectic atlacki distinguished as one of the greatest operators 
of the age. 

Admiral Roussin. — The Admiral Albert Reine HoussiD was born 
at Dijon, on the 21st of April, 1781. In 1793, at the age of twelve 
years, he was admitted as cabin boy to \hf- floating battery '* I^fpub' 
lique^'''' charged with the defense of D mkiik, lie- commenced his ca- 
reer in the navy in the midst of m Ljaijements ; and il was nol until 
ISOI tliat he was able lo devote himself to his studies. VVc will pass 
over the battles in which yoimg Roussin bore a part, and which Capt. 
DM()errey has enumerated in detail upon the monuinenl of the deeea^rd. 
We will Kpeak only of the services which M. Rotissin has rendered to 
science and humanity. He made the hydro^raphical survey of the 
western coasts of Africa, rectifying the positions of the coast, and es- 
pecially that of the shoal of Arguin, rendered famous by the melan- 
choly shipwreck of the Medusa* During sixteen months on this com* 
mission, he explored about 400 leagues of coast, and published detailed 
charts, together with sailing directions, thereby rendering the naviga* 
tion secure. In 1819, he explored the coast of Brazil, and furnished 
Dotea and directions relating to more than 900 leagues along the coast 
of eastern South America, thus forming " /e PHote du Bre$U^^ a 
work which procured for him the distinction of a member of the 
Academy of Sciences. Admiral Roussin has added political honor* 
to his scientific distinctions. He was Ambassador and aHerwards 
Mmister of Marine. He forced the entrance of the 'i'ngus in 1831, 
and dispelled the notion then entertained, that the Tagus could not be 
attacked from the sea. 

Admiral Roussin was a man of superior intellect, and of consum- 
mate skin in naval aU'airs, as expert in the an of producing as in the 

an of desT roving. 

Beauirj/is Bf'fiu/n t y the navigator, had not the double talent of Rous- 
sin. AH his attention was devoted lo the progress of navigation. He 
was born the 6ib of August, i7(i6. He early evinced a decided taste 
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for naval life; and in 1791 he wont wuh Admiral d'Enlrecasfta ix in 

the cnpaciiy of hydro^rnpliical enjjjineer, in search of La Pe rouse, 
on which voyage, he inadc a greal stcj) in ihe art uf navijiation, by 
substiiuling ns! roiiomicai uhscrvalions for the magnetic needle, lie 
used ihe Keileciing Circle of i3orda, and wilh much talent applied the 
problem re'atinjj; lo ihe angular capacity of a scj^meut, which liad been 
ion^ farniimr lu geuiuetncian^i hul had uol beeu bruughi iuiu prac* 
lical use. 

This long voyage was fertile in discoveries. To him is due the re* 
connoisssDce of the Kermad(»e lsfands« the Archipe Inge of Santa Cruz, 
and of the Salomon Islands ; of the coast of New Caledonia ; of the 
island of Bougsiflville ; of Boughton straits ; nearly 300 leagues along 
th«» south coast of New Holland, and a smaU*boat siirvej of the bays 
of Van Diemena land, dtc. ^so. 

These operations were finished just before the two frigates were cafK 
lored hy iIm Dutch. M. Beautems Beaupre was sent prisoner to the 
Cape of Good Hope, where be remained until 1796. Upon his reluro 
to France he resumed the continuution of the JSepiune de la Balliqm^ 
which he had commenced before his departure, fie afierwarda pub- 
lished a survey of ilie Scheldt, and demonsiraied thai ihe s^eapori of 
Antwerp was accessible for vessels of the fine of the iitr^cst chi<s. 
Among ihc other labors of M. Beautems Beau pre, we meniiuti only 
one, — namely, the hydrogr:j|)liical exploration of the southern and 
eastern coasts of France, a work wbiclj has commanded the admira- 
tion of all j»aulical men, and winch won for ils author from the En<:lish 
the distinguished title of the Father of Hf/f/roifrap/ii/. The volume 
which records the results of this exploration received from its author 
the modest title of iNouveau Piloie Francais." To him thanks nre due, 
that the whole ej^tent of the French coast may now be navigated with 
safety. In addition to these tabors he collected the necessary malenab 
for the publication of new charts of the French coasts, and brought 
together all the documents which might be useful hereafter in case of 
any new projects relative to navigation. This last labor comprisea 
at present 527 volumes in 4to, and embraces all the documents neces- 
sary for preparing upon a gigantic scale, a plan of all the coast of 
France. 

After the completion of these great labors in 1838, and their publi* 
cation in 1843, the distinguished author obpired to a well merited re* 
pose, but he still continued to the end of his days to assist at the sittings 
of the Academy of Sciences, of which he had so long been one of the 
mo^\ a<;<«iduot}<; menibers. He died in his 6tiih year, with the jusi re- 
nown of a jiood ntan. 

Victor Mattvnis, the astronomer, commenced life wilh the study of 
the law, but bavmg ati irresistible passion for the mnthemni ical scien- 
ces, he renuuuced the duties of an advocate, and .si>uubt admission 
to the Observatory tjf Pans, to which he was noniaj.iicd in IhiJG by 
M. Arugo. i' rom thai moinenl he gave liuubclf exclusively to science. 
He disuovered, successively, four comets, whose path through the 
heavens he watched with gi^at assiduity during the whole time of their 
appeaniaoe. In tho long series of observations which constitute the 
A^rchives of the Paris Otoervaiory, the nama of Mauvaia is found in- 
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scribed upon almost every page. Of the 1*)0,0U0 ub!>ervalions there 
recorded, over 30,000 are due to Mauvais. 

Id 1848 be was called by tbe departmeet of Douba to represent the 
people, anfil he renaioed ia that capacity a member of the Natiooal Aa« 
ttmbly until ita diaaolutioo. These duties did not inierrupl hia astro* 
Domical obaervationa. He poaaed the day in parliamentary labors, and 
the night in observing the heavens. He had undertaken a serious la- 
bor, in the abeolute determination of the poaition of the fundamental 
stars. Struck by the discrepancy which hnd been renin rked between 
the right ascension of certain stars, he conceived tbe idea of a sertea 
of ob>c rvation8 with tbe meridian circle. He had chosen two groupe 
ssch of twenty stars, succeeding each other on the meridian, after an 
bierval of twelve hours, and bad observed their passage at intervals of 
six months, proposing to compare them afterwards with the sun in or- 
der to deduce the posiiinn of the equinoctial points. This important 
labor remains unfinished. 

Incessant fatigues and night watchings had broken down \\\v health 
of Mauvais. ile siiHered much from a disease oi iniestioes. 
The death of Arago and the unex()ectfcd separation oi liie Bureau of 
Lougiiudes from the Observatory aflecied him deeply. Disapproving 
the course taken in ibis case, lie left the Observatory with MM. Mailueil 
aijij Laugier, son-in-law and nephew of Arago, aixi determined to sus- 
pend for some time his rei^earches. EfTort was made to induce him to 
resume his position in the Observatory ; t>ut being the friend of Langier 
be preferred to share bis fate. The care and anxiety which sprung 
from these circumstances sadly aflTecied the health of Maovais. Prom 
tbe stomach the malady went to his head, and in a paroxysm of burning 
Isver he look hia life by the discharge of a gun. 

Mauvaia was born at Maiche, a liule village of the department of 
Douba, on the 7tb of March, 1809. He died the 9dd of last Maicb, 
and was consequently 45 years old. 

The Paris Observatory, — Before the death of Arago the director of the 
Observatory was chosen annually. In consequence of the new meas* 
ures, the Observatory will hereafter have a permanent director, and the 
Bureau of Longitudes will not have a voice in this nomination. Owing 
to thene changes and to many others made in the regulations, some of 
the astronomers (MM. Maihieu, Mauvais and Luugier,) ^ave in their 
resijinations and left the Observatory. Tbe corps of tbe observers bns 
thus bien considerably changed. According to the new regulahufis it 
IS to comprise, 1, A Director, 2, Four Astronomers, 3, A variable 
nnmber ui adjunct asiruriomers, pupils, and cuiuf^uiers proportioned 
to the demands of the service. The director is M. Leverrier ; MM. 
Faye ariu Vvon Vdlarccau Imve been named astronomers ; and MM. 
Babinet and Goujon adjunct astronomers. A third adjunct has been 
ktely appointed, M. Chacoroac, a pupil in the Marseilles Observatory, 
discoverer of Mauilia and Fhocea^ and also author of a valuable chart 
of the Ecliptic. M. Chacornac entered on his duties on the aflernoon 
of tbe 2d of March, and on the night of the 3d-4th of March he dis« 
covered, near the star Spica Ftrginis, a small planet which he had 
found at Marseillea on the night of the 4th of February^ and marked 
opM one of the charts of the Ecliptic. Tbe aame planet was obaerved 
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on ihQ second of iMarch, hy Mr. Marth, at the Observatory of Mr. 
Bishop, in London, and natrn d Amphitrifc. 

K/eclrici/t/. — Apropos \o ihe notice which we hove ^ivon in the No. 
for Marctt, j*. 205, on the passa^^e of two utiltke eleclrical currents over 
the same wire, tlie Abbe Moigno states ilie following fact mcniioned 
in his trcBtise on the electrical telegraph and established by MM. Bre- 
giiel and Gounelle, the 7ih of April 1847. These expenineniers at- 
tempted to send at the same moment telegraphic signals in inverse order, 
over the line from Pkiris to Rouen. The signals were reproduced oo 
either side whh the most perfect exactness. This experiment was many 
times repeated, and before a Commission of the Chamber of Deputies, 
and the circuit was always complete. It may be objected to this fact 
that the signals were not exchanged at the same indivisible instant, and 
that it only proves that the currents were of unequal intensity. Not* 
withstanding the adverse opinion of many physicists, it does not appear 
to us impossible that two electrical currents may circulate over a con* 
ducting wire at the same time, the proof of which will be fouod in the 
experiment cited in this Journal for March, p. '266. 

The decomposition of water^ the process of which is not always as 
simp'c as ii would seem 10 be from iheory, has received new light 
through a recent discussion. When care is taken ihnrouiihiy to relrig- 
erale the acidulated water, w hich is the suhject of experunent, it is re- 
marked that the volume ol the jjascs is no lunger in the relaiion uf 
10 : 2H, ns theory requires; but the hydro<j^(M) is apparently in ex- 
ces*?, owing to a notable portion of oxygen heinjr retained by the 
wuier. This fact has been simultaneously and tsepataieiy deiurtnmeu 
by MM. Janiin, Leblanc, and Sozet. 

M. Ch. d^ Almeida, Professor of Chemistry in the Lyceum of Henry 
IV, has investigated the question whether the dtpoeii of copper found 
in a toiution of the sutphaie of that metal when subjected to eleelmJffns 
iff the product of electrolytic decompoHtion^ or of the decompotiiion of 
the copper $alt by naecent hydrogen ? By very ingenious experiments, 
the details of which cannot be given here, M. d^Almeida has proved 
that in a neutral solution, the neutrality of which is carefully preserved 
during the operation, the metal deposited at the negative pole is essen- 
tially derived from the direct decomposition of the salt. In acid solu- 
tions, on the contrary, the reduction is the result of nascent hydrogen. 
These results lead to the important practical conclusion, that in the 
eleciro-chemical decomposition of a metallic salt by the battery, the s^o- 
lutions should be preserved neutral as possible. This observation is 
specially applimble in the study of eleciro-chemical equivalents. 

M. Gmigain lias studied some of the forms of batteries with refer- 
ence lo tlie causes which produce variation in the electro-motive force. 
In comparing the several couples of a thermo-electric battery, he de- 
lected between them a variation eqtial to 1*2 or 14 per cent, of 
the mean electric force. He ascribes this variation lo a ditTerence in 
the texture of the Bismuth, which is more or less crystalline according 
as the meial has been cooled more or less rapidly. These comparisons 
were made by means of a galvanometer interposed between the couples 
placed in opposite relations, so that each cup of the galvanooieier 
reoeivw the -j- pole of om couple and the — pde of the other. 
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If. Oaogain hat also compa?ed the battery of Wheatstone with that 
of Daniell, adopting the method of the opposition of piles. According 
to this obaerver, in \Vbeatstooe*8 battery, the cause which has the moei 
iofluence upon the electro- motive force is the diaphragm* This cause 
do6s not aflect the electric force of Daniel Ts battery, which like other 
batteries employing two fluids, is modified by the phenomoDa of cbem* 
ical affinity. The author has observed that the electro-motive force of 
Danietl^s battery is dimioished by the agitation of the solution in which 
the zinc plate is placed. 

Various Memoirs. — Among the ntimerous communications which 
have been made to the Acntiftny, ilu re are new fncts relaiing to the 
absorption or non-absorpiion ol itie nilronen oi the aitin>sphere by 
plants. M. Buu^si^^^auU rejects the theory of absorption, which his 
numerous expermieius have fulled lo verify, and M. Dumns agrees with 
him in ojjinion. But a young chemist has appeared, who sustains with 
courage the o[)po'^ile view, and appeals to many fiicis and experiments 
in his support. On which side is ilie truth? The question is too near- 
ly poif^c'd, soon lo be solved. The debate has produced a sensation 
equalled only by that of another memoir— ooe on the preparation of 
Aluminium, by M. H. St. Claire Deville. Deville, who is skillful in 
applying heat above all French chemists, has contrived a method of 
preparing aluminium economically, similar to the process for obtaining 
potassium and sodium, using a very high temperature. We propose 
in another communication to give views of the lamp and forge whicb 
Deville uses in his laboratory for fusing the most refractory bodies. 
The note of Deville has brought out a number of communications on 
the subject of the economical preparation of Aluminium, none of whicb 
have yet been verified, and we wait for positive facts before touching 
upon them. 

While Deville has been occupying himself with Aluminium, his as- 
sistant, M. Debray, has been studying Glucintim, which metal (as well 
as Aluminium) M. W ohier was the first to obiain separaie, although in 
an impure slate, if we may judge from the properties of this fnf-tal 
mentioned by M. Debray. Acconiuig to this chemist, Criucmum is 
liiihier than Aluminium ; its specific gravity is 2'I. It looks like zinc, 
but is less fusible, non-volaiile, unalterable al the oniiuary temperature 
and ().\v(l;zes on ihe surface al the blowpipe temperature withoui afTord- 
iog the phenomena of ignition produced under the same circumstances 
by zinc and iron. Concentrated nitric acid attacks it only when hot, 
and diluted acid under no circumstances. Chlorhydric and sulphuric 
acids, even dil uled, dissolve it, disengagi ng by d rogen. Potassa dissolves 
it even when cold ; ammonia is without action. 

TMe TVimtiig^.'^BIuch interest has been eicited by a paper of M. 
ChevreuPs to the Academy of Sciences, taken from the introduction of 
a work now in press, in which he treats of the phenomena of table* 
turnings. This distinguished chemist does not con6ne himself to this 
subject alone, but connects with it, the Exploring Pendulum,'* and 
^* Divining Rod," and he endeavors to reduce these phenomena to cer- 
tain rational facts, la 1812, he noted the phenomena of the penduliua 
io a letter addressed to Ampere, and showed that the pendulum move- 
meot was produced only when the eye of the experimenter was &xed 
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on the instrumont ; and ho ondcnvorrrj to prove thereby that the motion 
was (ioe to a p!;iv of ihn nmsclrs. The wovk of M. Chrvreu! should 
proprrlv he rt ad atul suhtniilcfi lo a commission ; but so\uo mcnihf rs 
of the Acailf mv have ohjccioH to the C(>nsitieration of a suhjt ct con- 
neclcil to snc!) an extent with stipersiiiion. M. Chevren! believes iliat 
tl»e quesiKTi mriy be treated wiihout ^oing out of the domain of trm 
science, agreeing with Arafjo and Faraday, and rejinrds it not unwDrihy 
of a man of science to occiij)y iiiniself with any denioiislraled facls m 
order to search uul llieir relation to other facts. 

Works of Arago. — The works of Arago have begun to appear, pub- 
lished by ijide and Baudry. The first ?ulume is on sale. It opens 
worthily the remarkable series of papers which will appear succen- 
ively in the 12 volumes In be issued, as the posthumous works of a maa 
who like Franklin was distinguished both in the State and in Science. 
This two*fold character of the man will appear throughooi the published 
pages. The first article is entitled *^The History of my Youth.'** It 
IS in fact a romance, in which are interwoven the adventures of Arago in 
Spain, and also piquant details relating to nnany of the principal scieo* 
tific subjects of the epoch, it contains also his Eulogies on Fresnel, 
Volt a, Young, Fourier, Watt, and Carnot. £ach of these eulogies is 
at the same time a complete treatise on one or several branches of sci- 
ence, iflnsf rated by the life of the person of whom it treats. Thus 
under that of Fresnel, we fiiul the inosi recondite questions in optics 
(rf'ft'f'H wiih a per'?|Mciiit v and charm which render it attractive and in- 
t( lliL;ii)i(; to persons in ilie Iea«5t familiar with this branch of study; as 
for instance. Double Refraciion^ Po/nriscTfinny Dijfraclion. In the eu- 
logy of Watt, the S/eam Engine is the subject; in that of \'olfn, it is 
the Gairnnic pile ; in that of Fourier, it is Heat ; tliai of Carno', it is 
mechanics in general, and military enirincering ; in that of Yuuniz, tiie 
subject of the interference of light, and Egyptian hieroglyphics. There 
are also other points touched upon, which give the eulogies a historic 
interest ; as with Carnot, who organized the victorious republican ar- 
mies, and with Fourier, the friend of Kleber in Egypt, who took a psrt 
too direct to be passed unnoticed, in the great events at the close of the 
last century and commenc'ement of this. No one better than Arago 
appreciated these great characters. He has depicted with the hand of 
a master, the services they rendered to the cause of humanity, their 
discoveries in science, and their virtues. 

The volume is preceded by an introduction by M. Alexander von 
Humboldt, whose friendship for Arago dates back nearly half a century. 

Powmmu ejecls of Carbonic Oxgd, — At the World's Fair at Lon- 
don, there were exhibited certain samples of iron and steel, of pe- 
culiar property, prepared by means of spongy iron, which wn?? obtalne(1 
bv reducincr the ore hv usm«; a inixttirc of hvdroi^en and carbosuc 
oxvd produrrd l)v the action of steam on incantlcsceiu charcoal. The 
iron llujs [)rrpared, is verv oxvdi/.nble, and decomposes water with oq 
enprp:y far exceeding ordinary iron. The author of the process, M. 
Chenol, proposes lo use this sponcy iron in ohiaininf^ aluminium, and 
lie [iromises even to prepare this metal at lite order of the Academy, 
by the kilogram l(»r industrial purpofjcs. We state tliis by way of intro- 
(iuclion, in order to justify the observuiion coniuiunicaied by this same 
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chemist, relating to the poisonous effects of carbonic oxyd. Having 
been for many years occupied wah iliis gas, ijc iias proved upon him- 
self its deleterious qualities; and he announces lliul he is at ihis very 
time suffering from a new poisoning with this gas. Mixed with aimo«« 
pheric air, the gas is little dangerous, but in the pure state it is a violent 

eisoo. The person taking it, says the author, falls as if struck bj 
hining; his eyes roll up in their sockets, his members become stiff- 
ened, tiM skin discolored, the veins inflated and looking blackish under 
the skin ; the sensibility becomes extreme, and life is exalted in activi- 
ty: the brain seems to be compressed, and terrible pains are felt in the 
tiiorax. The lassitude continues general for several days ; sleep be- 
cooies heavy and troubled, and there are severe cramps in the legs and 
toes. These ejects are continued for months ; the person appears sad 
and dejected ; any noise produces a nervous shock like an electcic dis- 
charge. 

The antidote used by M. Ciienot is gum or marsh-mallow water; 
bathing gives much relief. These remedies alleviate but do not reme- 
dy the effects of the poison. For several weeks, now, since M. Clienot 
inhaled iliis cas, through the breaking of a manometer, he has suffered 
from an insurmountable feebleness and ioalliingj and the least touch, 
even his own, produces on him severe irritation. 

Blowpipe irith a continued Blast. — Tlie blowpipe here fiirured has the 
merit of euabling the operator to keep up a conlmued blabi, sv iihout the 




practise required for the ordinary blowpipe, and without fatigue. M« 
de Luca observes that it is only necessary to blow as in an ordinary 
tube. The peculiarity of the blowpipe consists in the addition of a bag 
of vulcanised india rubber, G, having within a valve A (fig. 3), which 
opens from without inward, and closes from within outward, and is 
placed at the extremity of the mouth-lube. The valve admits the air, 
but prevents it from returning. The india rubber bag, by its einsttctty, 
throws a stream out regularly by the aperture; and it serves also in 
pldcfj of the ordinary condenser. Figure 1 is the blowpipe with the 
^ india rubber bag; in figure 2, the cylindrical recipient is removed. 
SxcoxD Snin, Vol XVIII, JSo. 62.— July, 1664. U 
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M. de Luca is a refugee Neapolitnn, and one of the directors of tiie 
Ateneo halico. The application whtch he hns here made of ihe vul- 
canised india rubber bag appears to be copied from the "Cornemuse," 
a picturesque musical insiruuicul much usttd umoiig ihe iSeapuliiaa 
herdsmen. 

Use of Oxygen i» Asphyxia.'-'Two phyticiana, MM. Faise and Ge* 
Dditi, who are expenmenting od the efiecta of gaaeotis bodies on the 
aaimal economy, have obaemd that oxygen reatorea life to animals in 
which it has been nearly extinguiahed, as il restores brilliancy to a 
burning body which is nearly out. They have operated in various 
cases, such as asphyxia by chloroform, carbonic acid gas, and even 
atrangulation. When life appeared to be extinct, so that the beating of 
the pulse and movement of the chest were hardly sensible, they have 
injected oxygen into the lungs and almost immediately the effect wan 
apparent and there was a restoration to life. In some comparative ex- 
periments, made under like conditions, they have shown that the atmo- 
spheric air was almost always without effect, and in no case can ita 
action bo compared to that oi* oxygen which is alUpowerfui and instan- 
taneous. 

LornJ Anesthpsis. — The ancKihctic ex|)eriiT)ents spoken of in my last 
comiuunicalion, although lliey have not led to a successful result, itill 
have suggested an application which ap[)ears to resolve the problem in 
a difTerem manner. It is now aiiempted to produce local anesihesis by 
cold. The mode of operation is very Him|)Ie. The ether is applied, 
drop by drop, to the part to be subjected to the operation, and evapora- 
tion is promoted by a current of air. The ether is believed to act only 
as a means of refrigeration ; but however this be, the process employed 
by M. Riehet at the Hotel Dieu in the removal of a tumor appears to 
have been attended with success, and it is reported with details in tba 
medical journals. AAer cooling whh the ether for four minutes, the 
surgeon, perceiving that the part was insensible, plunged in bis knife 
and made an incision near 5 centimeters in length ; and the patient felt 
no pain although awake, and was hardly aware of the operation. 

Photography and ISlereotcopy.^ At one of the late sessions of the 
Academy, M. Claude exhibited some stereoscopic views representing 
groups of persons with remarkable effect. He had calculated the dis- 
tance so well, that on the instant of applying the eyes to the glasses, 
the single image with ihreo d-tnensions was spfn, nnd not two images. 

At another sr«^s';fm, M. Kllie de I^eaumont, IN rpeiual Secretary, pre- 
sented to tfie Academv, on the pari of M. P^rt deric Martens, engraver 
and photographer at Paris, a number of phoiographs on paper, repre- 
senting the Swisd glaciers and nKJuntains, as tl»e glaciers of Monte Rosa, 
Mt. Cervtn, etc. This last mouniain has the form of a pyramid, and, 
as the Swiss say, resembles a bayonet. The views represent thispyra- 
mifl as obtuse and eroded, seemingly false if common observation is 
correct, but in fact right, the error being thai of the observer, to whomi 
as has been oHen remarked, vertical objects, such as mountains sod 
distant edifices, always appear steeper and more elevated or poinied 
than they really are. 

Bath for bringing oiU Phofn graphs, — Sulphate of iron has been often 
recommended for bringing out proofs on taking them from thecamsm. 
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The use of tins sulpl^ite o.xcludes that of ihe hyposulphite of soda for 
the soluiioij of the lutitd of .silver not modified by the light ; in fact, the 
sulphate of iron should always he acidulated ; and consequcnil y it de- 
composes lh»a li\ [jiisijlphiie (iroducing a deposit of sulphur, which forms 
with jlie silver a sulphurel, especially injurious in ihe production of 
direct positive proofs. This effect will not take place if the proof has 
been carefully wwhed after leaving the baib of aulphaio of iroo ; Mill 
the decompoaitioo of the byposulphtte goes on epootaoeouslyv and if 
the precaution ia not taken of iiliering the aolution of hypoaulphitOs the 
name aocideola occur. 

To avoid this difficulty. If. Adolph Martin diasolvea the iodid of atlver 
tlMt baa been acted on by the light by using a aolution of cyanid of 
silver ia cyanid of potassium. Cyanid of potassium alone does not 
produce tbe same result; for in the presence of sulphate of Iroo, this 
simple cyanid gives origin to the ferro-cyanid of potassium, which 
tttfbrds Fruisiao blue with the least trace of sulphate of iron in excesSi 
and tinges the proofs of an intense blue color, if on the contrary the 
cyanid of silver dissolved in the cyanid of potassium is used, there is 
produced indeed a little ferro-cyanid of potassium which in the pres- 
ence of the salts of silver is decomposed, causing a deposit of hydrated 
peroxyd of iron of a yellow color; but it adheres but slightly to the 
proof, and if the quantity of hydrate is not large, a simple washing for 
a while in ordinary water will remove it. 

A new red dye Jor dyeing wool. — On treating uric acid wiih nitric acid 
and then with ammonia, Prousi obu-iined, at the beginning of tins cen- 
tury a red substance which he called purpuraie of ammonia. MM. 
Wohler and Liebig have since studied this substance and separated a. 
compound of a fine red color represented by the formula C^^N^H^O*, 
whicb they call aitiremd. This material, which ia easily prepared 
from alloxane and ammonia, baa been applied to dyeing wool, for 
which h furnishes a red color richer than that of cochineal. The 
•Qihor of tbia proceaa la If. Albert Schlumberger of Mulhouse (Haut* 
Rhio). His eiperimenis have been verified by a commission from the 
loduairial Society of that town. 

The red of murexid fixes itself on the wool without a mordant 
After imbibing the alloxane, a bit of wool drying exposed then to am> 
mootacat vapors and afterward to the heat of a steam drum or heated 
ifon, the red color is seen to be immediately developed, it is indis- 
pensable that the ammonia should be applied before the heat. The 
color is not produced if the specimen itnpregnaied with alloxane has 
been heated ; water removes this last, while it is wholly wUbout action 
on murexid. 

Although this color requires no mordnnt, M. Schlumberger has how- 
ever found that a mordant mny bp usetui. That which he prefers is a 
baih consisting of equal [)arus of [jicblorid of tin and oxalic ncid, the 
whole iorming with water a solaiiua marking 1** Beaumc. The mor- 
dants made with proiochlorid of tin give indilTerent results. 

Under the action of the sun^s rays, the Commission found the red of 
murexid to be more stable than that of cochineal, and they do not hesi> 
late to recommend the use of it in dyeing gobelins in preference to 
oochaneali although the new red is just now deaier than the old, since 
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\jric ncid or alloxaiie are now known only in iho laboratories. The 
price \\\\\ be cheapened when it is made a branch oi lodusiry, and il ift 
ceriain ihat guano will here find a new demand. 

The red of mtirexid resists ihe aclior) of alcoliol, ether, and ihe 
acetic and oxalic acids. Muriatic, nitric and sulphuric acids destroy 
it : hut if the destruction is not complete, the color may be restored by 
lucujks ui ammonia. Causiic alkalies destroy it ni[)idly. Reducing 
substances, sucli as proiucitlorid of tin, sulphate of iron,couse it to dis- 
appear ; but the color may be restored by means of ammonia. 

Cotion« whether with m mordant or not, whether animatized (Bro^ 
quette^a process) or mixed with wool, is not dyed with murexid. Im* 
preMed with the alloxaoe and then treated with hot iron, cotton is col- 
ored it is true of a rose tint, and the color is deepened with ammonia ; 
but the color does not stand washing, water causing it wholly to die- 
appear. 

Silk does not take the amarajith color of murexid ; it becomes yel- 
lowish rose. M. Schiumberger recognizes in this property a means of 
distinguishing cottooi silk, and wool. 



SCIENTIFIC IHTELLIOElfCB. 

L CHEMISTaT AND PhYSICS. 

1. Thtrmie Researches on Hydroelectric CwrrenU. — Under this title 
PATftS has published the first part of an investigation which promises to 
throw much light upon a very obscure part of the theory of the voltaie 
pile* In the present memoir the author considers the calortfie effects 
developed in the galvanic circuit in their relatione to the chemical ac- 
lion which gives rise to the current, and to the electro*chemical decom- 
positions which the current may priMJuce. The reaulis obtained are as 

follows. 

(1.) The chemical actions generated by the elements in activity are 

ihe exclusive source of the calorific effects produced by the battery. 

(2.) All the chemical actions which take place in the voltaic couple 
concur simultaneously in the production of the current. 

(3.) The disengagement of heal produced hv the passaite of voltaic 
electricity throuiih meialiic cuiiductoi'S is rigorously complementary to 
the hoal confined in ilie elements of the battery, to form a sum equal 
tu the total Ueai correspoiidin<j simply to the cbemicai actions inde- 
pendent of all eleciricity Iran^ii. ned. 

(4.) The chemical decoiujiusuious which the passafje of the electri- 
city through the circuit tnay elfect, always bring into play quantities of 
heal the buuiic as ihuse which accompany chemical decuujpusuioiis 
eHected by other influences. The heai brought into play in the act of 
these decompositions results always from a draft made upon the total 
heat disengaged by chemical actions in the voltaic apparatus. — Aii»m dt 
Ckimie ti de Phyxiqtte^ xl, 293, March, 1854. 

2, On the double refraction temporarily produced in isotropic bodies^ 
sad an the relation ielween mecbaaual aid optical elastieitp, — Wutb- 
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tin. has communicated an elaborate memoir upon these important sub- 
jects; we must however refer to \hr original paper for llie details of \he 
experiments and content ourselves wiih dialing ihe results which, in iho 
aulhor's own words, aro tfic following. 

(1.) The rlf>uble refraction arlifjcially produced, either by traction or 
by co(n[!rf--i()ii, is, for the same substance, proportional lo ihe linear 
chaniics w h cli the mechanical force nio l ices in the direction of the 
principal a.\es, and consequently is aUu proporitouui lo ihc changes of 
volunie of the body. 

(2.) The temporary lengthenings and shortenings which a given 
weight produces, according as it acta by tnetton or by eonnpreasion, 
are neither rigorously equal to each other, nor eiacily proportional to 
these weights, so long as these are relatively small ; but these difier* 
eoees disappear as sooo as the weights become somewhat considerable^ 
iod toog before those which produce the first aeosibie permanent alter* 
ilioQS. 

If we lay off the weights on the axis of abscissas and the correspond* 
iog lengthenings and shortenings upon the axis of ordinates, the first 
below and the second above this axis, we obtain two similar, if not 
equal, curves, the first of which is convex and the second concave to* 

ward the axis of abscissas. These curves insensibly become straight 
and for linear charges which are scarcely measurable by ordinary 
means, become undisiinguishabic frnm n strnirrhi line whicli represents 
the proportionnli'v between the chitrL^cs and their temporary effects. 
Thes<^ rac!"=? aic CDtillrmed by direct experiments made by ditlerent ob- 
server^i, expri irjieiiis the results of which were only too uncertain to 
clearly exhibit the truih of ihe law ; this confirmation results especially 
fruru ihe experiments of Mr. Hodgkinson when we calculate them so 
as only lo take the temporary etfects into consideration, nnd when we 
pay attention to the causes of errors which ialluence ail diryul e.\peri« 
ments made by compression. 

(3.) The optic axes correspond with the mechanical axes in all truly 
iioiropic bodies, whether they have been endowed with negative double 
refraction by pressure or with positive double lefractioo by traction. 
The double refraction or the difference of path of two rays, ordinary 
isd extraordinary, may be determined very accurately by means of 
the dull complementary tints which the two images of a white ray take, 
when the principal sections of the polarizing Nicois prism and the 
doubly refracting analyzing prism make an angle of 45^ with the dtrec- 
tiuD of the force which is applied to the body placed between these two 
prisms. In these two cases the colors ascend with the changes follow* 
ing exactly the aeries of the colored rings of Newton ; for measure* 
nieiits, however, we can scarcely make use of these colors of more 
thin ibe first seven half rings: iho colors of the transmitted rings are 
thuse of the ordinary image while the tints of the reflected rings cor- 
respond to the extraordinary image. 

(4.) Making no accormt of the small differences which have just been 
pointed out, the temporary double refraction is independant of the 
height and iength of the piece, proportional to the weight applied and lo 
the doubly refracting power of the substance, and reciprocally propor- 
tional 10 lu brcadih aud lo lia cut^ificient of mechanical eliuiiicity. 
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(5.) The doubly refracting power of an isotropic substanco which 
has become tempuianl v duul)ly rctVacling, cannot be expressed but by 
the difrurencc bcuvecii Uii urdiuar)^ und ils txuaurdinary index; this 
difference changes its sign only according as we apply pressure or trac- 
tion, which woiild Dot be the caee if we wished to expren the douUj 
refcaeiing power by a fooclkm of ^ht two indices other ihM the difier* 
eoee of ibeir first powers. 

(6.) The dispersion of double lefraetioa is insensible for sobsttstfos 
which have been submitied to experimettt. 

(7«) Glasses which had been submitted to the operalioo of compres- 
sion while in a pasiy state, ceased to be optically homogeoeoos bodies, 
and this alteration, entirely distinct from what is calleatempariog, did 
not always disappear by annealing. 

(8.) The doubly refracting power is not the same for different iso* 
tropic substances ; no connection can be established between this powet 
and the ordinary index of refraction or evpn the fi'jnsity. 

(9.) Rv arnlogy with the ordinary or mechanical coefTicieni of elas- 
ticity E, we call coefficient of optical elasiiciiy C !he niiio beiween the 
charge applied to the unit of surface and [he double refraclioa which 
it produces ; we have then the simple eqpauou, 



which senrea to determine the doubly refracting power 

p--i-(fo— L). 

(10.) The value of the doubly refracting power being once known 
for a substance, we miy use ihc phenomfMia of double refraction lo de- 
teriuioe any one of the quantities whicli enier into the equation 

i:P(lo~le)=:rf. E.La, 
whore P is the charge, lo and le are the indices for the ordinary and 
extraordinary ray, d is the difference of path, and La the breadth of 
piece employed. 

(11.) The most importaiU of these applications consists in the deter- 
mination of the force P, whatever be its magnitude and mode of action. 
The chromatic dynamometer gives immedtaiely, and without the em- 
ployment of any coefficient of correction, the effbctive pressure which 
IS exercised- by a screw press, Hy-wheei, hydraulic press, lever, 
it will serve to make known for all these machines the ratio between 
the useful and the theoretical elTect, to graduate ordinary manometers 
aceumiely, and even to measure living ibrces. 

(12.) The same formula would serve to determine the coefficient of 
mechanical elasticity if we had a direct method of finding the extraor- 
dinary index le ; but in the mean time it has permitted me to establish 
the optical coefficient of the diamond, and to fix certain limits betweeo 
which its mechanical coefficient is comprised. 

( 13.) The difference of path d being independent of the length of 

the undulation ^, if the ratio ^ is to remain the same for tho different 

values of P must vary proportionally to ^ ; which furnishes an easy 
meth(Kl of determining the lengths of undulations, and of deciding 
whether a given ray is homogeneous, or what are the different simple 
rays of which it is composed. 
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(14.) The phenomena of magnetic rotation disappear in al! bodies 
in proporiion as ihey cease to be mechanically homogeneous and opti- 
cally isotropic ; il is to be remarked thai among bodies which are naiu- 
rally doubly refracting or which are rendered so by the employment of 
a mechanical force, those which have ihc most energetic powers of ro- 
tation are those which are at the same time endowed with the feeblest 
doubly refracting powers. — Ann. de Chimie cl de Fhgsique, xl, 156, 
Pebruanfy 1854. w. g. 

% Omm mw FUUring Apparatus ; by Prof. J. P. Cooke.— It is fre- 
qoMtlj imporumtio chemicsl analysis to conduct the process of fiiiratioo 
eiiber io vaooo or io m neutral gas, especially in an atmoapheie free from 
eerbooic acid. In order to overcome certain difficolties, 1 bave been led 
to contrive an apparatua for this purpose, whieb* aa I believe, ia aupe* 
rior to all others now io use, both on account of iia simplicity and ite 
cheapness. The complete apparatus is represented in Pig. 1, and some 
of its parts enlarged appear in Fig. % It conaists of a wide-mouthed 




glass bottle, into the neck of which is firmly ground with emery a fun- 
nel (a, fig. 2) having a abort but large spout. These are made sufii- 
eiently thick to resist the atmospheric pressure, and the rim of the fun* 
nel is ground so that the apparatus may be closed air-light by meana of 
a g ass plate. Within the outer funnel the common filtering funnel ia 
placed resting loosely against its side so as to allow a free passage of air. 

In order to wash a precipitate, or to produce a vacuum in the inte- 
rior of the apparatus, a glass plate with a hole an inch or more io di- 
ameter drilled through its centre (t/, fig. 2) is substituted for the cover- 
ing plate. Through this passes the tube of a washing bottle (/, fig. 2) 
The washing bottle is made in the ordinary way except that it is fitted 
with a cork, which projects about an inch above the neck. This upper 
end of the cork fits the neck of a glass plate ground on the under side 
as is represented at fig. *2. The plate is about three inches in diam- 
eter, and when resting on the plate (see fig. 1) covers the opening 
cornplciely and permits sufficient lateral motion to bring the stream of 
water on difierent parts of the precipitate. A vacuum is readily ob* 
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tained by connecting the apparatus with an air pump by means of a 
flexible tube having a brass plate at tlie end sufficiently uilic to cover 
the opening in the plate and by an easy manipalation Uie inienor 
may arterwards be filled with hydrogen, or any oilter gas. 

Numeroua p ro c c—ea in which this apparaiita may be edvaDtageousIy 
applied will auggeet theiraelvea to the chemiat. 1 bate fooDd il very 
tiaeful Id waahing precipitaiea with volatile liquids, (as in the aeparalioo 
of fata) in preparing many metallic protoiyda, in aeparatiog the alka* 
line eartha rrom alumina and aeaquioxyd of iron, dtc Moreover it will 
be found useful in protecting both precipitate and filtrate from the dust 
and fumes of a laboratory in many cases even when exclusion of air 
is not essential. The apparatus is tnanufactured by the New England 
Glasa Co., and sold by Mr. J. M. VVightman, of Boaioa, at a price not 
axceeding that of a filtering aland with braaa ring^ 

II. MiNBBALOOT. 

Chemical CmUrihiUumM to Mineralogy ; by James D. Dana. 

Chlorite Section of Hydrous Silicates.— AmcyT)^:^ Anhydroi'^ Sili- 
cates, iliere is a group of species (which the writer has called il^u An- 
datusiie Section), in which the oxygeo ui ihu bases exceeds that of the 
silica. U includes 

1. Stsoroiide X I Si -, Andslaatie Xl^l , Topa;r *Al Si^ -.-Trimctric and boBww iPo rphwM. 

5. Kjsaits U Bi^ Sillinisntte ; also ifcl F^ii, ^l^l Si t— THdinir. 
t. EadsM 8Si^ Spbens(1^C!s)SiMRO*+RO}Si^=S9i^;~UMioGli^ 

4. Tourmaline (Rs, S. B) §i^ BhombohedrsL 

6. Gf'lilcnite ("Kl I!) Si* Dimetria 

Parallel with this Group, there are Hfjdroii^ Silicates, and thnv ron» 
stitute what may be called the Chlorite Section. In a few among ihem, 
as Eupliyllite, Hisingerile, and Pyroscleriie (in part), there is the ratio 
1:1; but in all the others, the ratios are either 1 : J, J : ^ or 1 : 

The oxygen ratios of the species, for the protoxyds, peroxvds, silica, 
and water, according to the most receul anuiysuij, lugeUier wiiii ilje 
accepted formulas, are as follows: 

ft S Si 



Huungente (AX 

Thurinffitc, - - 
PjroHderite (A), 
(B). 

Euphyllite, - • 
Margarite, - - 
Clinochlore, ) 
Chlorite, ) 
Delemite, • • 
Ripidolile, - • 
AphroMilcrite, - 
Chioritoid ( A ), - 

« .(B). - 
Cronstedite, - - 
SiJrro«»chi^>olit«, 
(^hntonite,* - - 



1 

8 
2 
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e 

1 
1 
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3 
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1 
1 
1 
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1 
3 
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8 
8 
2 
8 
1 
2 
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4 
3 
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9 
4 
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4 
4 
2 
8 
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o 
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2 (or 8) f'e* Si+8l^e5l+S("»" 

3 - • — ^ 

2 
4 
6 
8 
1 



8 

8 
2 
1 
1 
1 
1 
1 



&»Si+SSi+8MgE« 
8fi>Si+5*Si+80 

ft»5i+Al*5i4-ail 



♦ The analypi' of ih\^ fpccxo^ W Meif zotxlorfT L,nvo the orygontatio lor It»5rSi|dr 
12 22 ; 2062 : 8 64 : 8 85, which equals quit« dosely 3:6:2:1. 
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It win be observed that in several of the above formulas ihe two sili- 
cates of the formula differ widely in oxygen ratio ; thus, in Ripidoliie, 
the protoxyd silicate has the ratio 1:1; while the peroxyd has the ratio 
3; ] ^ft iSi-, a very doubiful possibility under any circumstances. 

Viewing these same ratios in a different manner, that is, taking the 
nlio between the eiim of the oxygen of the protoxjds and peroxyde 
aod that of the siiiea, more simple results are obtained, and the paraU 
lei ism with the Andalusiie Section of Silicates is brought out. We thus 
make out four groups, as follows : 

1 . General Formula (It', S] Si -f- A(j. 

». - • ) si^ + Aq. 

4. • • (B*.B)&*H-Aq. 
In Clintonile^ whose ratio corresponds to sfi", sSl, 2§i, z% if 2% re- 
place silica, the species baa the general formula (Bsfi)Si^ Aq, like 

(jiiioriioid (A). 

A^in<, in Thuringite^ if one ihird of the alumina replace silica, the 
formula may be (ft',fi)(Si, Xl) analogous to that of llisingeriie. 
Writing out the proportion of "k* to fi, these formulas become : 

Qroup T. Oi ucral Formula (fi*, B) .Si -f Aq. 
Birii«erite (A), fe* Si + 2f e Si + 9fl s= {iPe* -f iPe) -f- .^ft 

(B)» 3fV SiH-PcSi-|-9tt =(|^'e«-{-iPo)§i + 2iTT 

Thnrmgit«. te' -f- Xl) -}- Slt s= f \te^ + 4R) (isi, Xl) 4- l^fi 

Pyroadcrite (A),* 21^^ Si -f Xl Si + 611 = (|fi» -f iXl)SiH- 2f[ 

n. Omeral FonmUa (It*, fi) Sit + Aq. 

Pyro^clento (B), Si^ + 2S Si* + 7^^ = + f H) Si* -f- Ufi 

Ci^^or«.t ^ 5i»Si*+a»Si*-fi2fi[ =(iE»+ IB) Si* +ufl 

I>elesBit«, ll» Si*H- S Si* + Sfl = + ^S) Si* + l^fi 

UL General F»rmida{k\U)Ei^+A(^ 

BipMotito. «»8i*-|-«gi* + 8tt + ifl)Si*+ lift 

A phrwiderite, *'e» Si* + ft Si* + 2ft = -f ^S) Si * + ft 

Clintonite, MSi. Xl)*-hl«( >i. Xl^^ft = {iW -f- ifi)(Si,Xl)* + ^ft 

Ghkht<Md(AX B^5ii* + 2XiSi«-i-8ft =(|fl»+iiJil)Bi*4-ft 

IV. (7eft«ra;^ofimi2a(ft*,8)Si*+Aq. 

Cbloritold (B), Si- -\- Si^ -f 3rt = (ill- -f f Xl)gi^ -f-fft 

iitfgiiH^ (ft^ 7 Si ^ -f 3X1 Si^ = ink, iiy 4- f XI) Si* 

GroDste<me» i*Si*+BSi* + Sft = (ift^-f- iXl)Si*-t. J^ft 

Sidensdusolite, W Si* lift 

• The of these formulas of Pyrotelerite eorreRponds to Silics 87*0, slmniaa 
14 2, tDAgtiefia 83 2, wa(cr 119 ; the sLMond, (wliich accords with the ratio obtained 

br Horriinnn), to Silica 32 6, alumina 19 8, mnpne<5ia 34 6. water 13 0. Other Ualj*- 
ie«. a- tii<>^ by Uenth, and Smith aad Briu«h, aifurd a» intc'rmcdiato ratio, 
f CliDochlore has for ft 3 : B nearly the ratio 7 : 4, instead of 5 : 8. 

SscoND Smn, YoL XYHI, Ko. M^— July, 18M. 17 
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These formulas belong to a single system or naliiral Group, and ex- 
hibit in -x <^ mpie manner the relations of the species. ChlorilOid aoi 
mari^'inie are often associated together witli corundum. 

The second formula of Chluruoirl corri sponds to a recent annlysiS 
by Prof, von Kobell of a sp»^ciinen from Bregratten, io the Tyrol, and 
to ihiil l)y Dr. J. L. Smith of Asia Muior s[)ccimens. 

The \va:er is not regardoii a hase in the above, excepting in the 
case of margarile. Tins indej>endenl relation of water is illustrated io 
other crystallized hydrous ailicaies. Thus PectoliU^ has the crystal* 
line form of horoblenite ; and etduding M wafer, its formula. So 
also LanmoniU has in a stmiliir manner the form and formula of 
Pyroxene, and in fact it is a hydrous Spodumene. Dioptase and Py- 
rosmalite, likewise, have the form and formula of Beryt and Cudialyte, 
as shown on page 211, vol. xvii, of this Journal; TrUomit€ the form 
and formula of garnet; while Analcime is a hydrous Leucite, and 
Jtineril-e essentially a hydrous Sodaliie. These are some of the exam- 
ples nmon;r minerals, which show through homcBoroorphism^ thai the 
water in hydrous silicates is sometimes not a base* 

In other cases, the water must be included among the bases : and 
this may be the fact with Apophyllite. The formula (Oa, fi)Si-f-2fi 
(Rose) ^ivcs 3 por cent, too little of silica. But takinii the e.vact ratio 
afforded by tlie analyses, as deduced by Berzelius, and making part of 
the wafer basic, we arrive? al the formula K' Si* -fi*l^ = Silica 52*7, lime 
2 60, potash 4 i, water 16 7, in which it'- corres(iortds to ^^a. It, IT in 
the proportions 8:1:6. Datholite is a less doubltul example, giving 
nearly the form and foruiula of Sjibene, 

It will be observed, that in mosi of lite species followinc; Pvroscleriie 
A, if the o.xygen of the water be added to that of the bases (see table, 
p. 128), its ratio to that of the Silica is then 2 : 1, on which ground, if 
the water be basic, the general formula of these species would be 

(ftMi.rr»)j^i*. 

Wohleriic. — The formula of Wohlerite deduced by Scheerer is 
zlr l?i + 6(Na5i + C4»^i). It is certainly improbable that the same com- 
pound should contain three members so unlike in ratio, one wiih the 
oxygen of base and acid as 3 : 1, a second with this ratio 1 : 3, and a 
third, of 1: I. The analysis gives more exactly 4jll'a and uCa; mad 
thence the oxygen of the silica is to that of the other ingredients as 
1:1, giving the general formula (MZr. in which ITi : fiSr : : 8 : « 
and aflbrdingihe special formula 6ft*5i-|-S&SiH-lIi Si, or(^ft* + -^& 
+V!T^i)^i = Silica 31-3, niobic acid 14-3, ziroonia 18*9, time 97*0, 
soda 8*6. 

Keilhauite. — The formula of this mineral, according to Erdmann, is 
sCa" Si' 4-Si5i-f YTi«, which contains three members with the widely 
unlike ratios 1 : 2, 1 : ], 1 : 6. Erdmann^s analyses afford the oxygen 
ratio for tlic bases and silica, (reckoning the l i with the former) of 3 : 2. 
Spliene has the same ratio, and 1 have shown that this mineral is a sili* 

cafe of the form in which R or (R* 0')=Ti02-fCaO, lime replacing 

part of the peroxyd. In Keilhauite the lime (6;i) is nearly sufficient to 
make a pproxyd if combined with the Ti. Consequently Keilhauite 
appears to be a silicate aoaiogous to Spbeoe, with the general formnla 
(B)9i^or (RMl)Bt'. 
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To Table I. of thii Tolame, page add 

^kyniU, /:/=90<»84', II: ll=slll»66', U:Ussll9« t8'. TIm plaM / 

iif2((r P2) of Row. fl:6:e = 0'67«M:l:101. 
Zin€ Vitriol. /: /= 90® 42', 11 : U«UO« «0', II; llssltO^ c : * : 

0- 6736 : I : 101 23. Near Ep^dinitf, 

JUbethenUe. /:/=U2^2U', U ; ii = 107° 40', 11 ; U = 10y° 62', a :b :cs= 
0^m : 1 : 1 04ie. 

To Table 11, page 47, add 

J)€Melouite, Diiruour (Vanaduteof Iea<], vol. xvii, of this Jour., p. 434) — /:/s=: 
100<*S8'; li: 11 = e?** 86', 11:11 = 77047'; a : 6 : « = 1494 : 1 : 1-205S. The 
■truitefl planes «f «re here rflgarded as parAUel to the vertical axis, which m«kat 

M A brachydome ; and it becomes the brachydome i), having the pi ri iyit angle 
116^ 25'. Takinrr thi^ 11 iniitpad of ^T, the Tertical aade haa haU the above 
Ittogth or 0 747, Uie other axes beiog the same. 

Qlwmtie ( Anhydroiw Sulphate of PotanfaV 7: 7=104^ 69'. It : If =69^ SI', 

U: n = 73<' 14'; n : h : r = 1 749 : 1 : i n. 

Thr^>nr,r.f^. /:/=103«26', If : ll=.ei° 12', 11 ; U s= 78° 42' ; a:6:«=: 

l^l^l : 1 : 1 1>67. 

atrmit€. /:7=10lO42', ll:H=86°4', n:n=96«80'; a:6:<f«1 0900: 1 :V2288. 
Ibe cleavage plane ia here made tlie bate, and the priKtn of 96° 60' the unit braclij- 
dnine. The crystals are hemihedral (or hemimorphic) in the direction of thn brachy- 
diagonaL The specie* helonif«i near Hitpeitc, of >ection III, Table II. If the dotnea 
11 and n be taken as the domes f I and |T, (sec pitge 48 of tliis volume^ then 
It : lis6S^ 54', «nd the ^mtimu Are very near Mom of Htttoy Spar; a : o : es 

1- 6160 : 1 : 1*9288, a here being one half greeter than aboTOw 

To Table in last volume, on pp. 432, 433, add 

/'a«(/att7<;. Dimetrie» Sertion IV; 0: 1 = 118« 16', 0:U=W^ 18'. 
£d'^imUe, Diroetric, Section II ; O : 1 = 13««> 20 J'. 

0'i»mn„fflnr, T>imf tric. Srotii.n VI ; 0:1 = 183° 46', equals 0 : ^ in Srheolite. 

Alnniu, KhoiJiUhtdral, Section IV ; O : Ji=V24° 40', B : Ji = S^^ iu'. One 
of tii«> ooeurring rhomlx*hedron<t (f^R) gives the angles of the rbombohedron of 
BruciUs ; O : | = 119^ 67', | : f = 82° 26'. 

Letyfui may be added to the Caldte Group ; 0 : 1 = 186® 1'. The other Species 

SeOion LTare evidently closely rehtted to the same Group. 

On p. 217, lest volume, C = 106^ 8' " and «*C = 880 46' abould be transposed. 

In ihe Dimelric System (p. 433, vol. xvii,) ihe two gruups of species 
pointed out as belongm;^ to a distinct aeries of angles— one the Rutile 
Gnmpv the other the Jdoera$e Group,— <lifrer 3 to 5 degrees in the 
ioelioatioo of the bsse on the corresponding pyramidal planes* or twice 
this amount in the basal angle of the pyramids. In the former the bnsal 
angle of one pyramid is mostly 4 to 7 degrees above 90^ ; and in the 
latter 1 to 6 degrees less than 90°. 

III. Botany and Zoology. 

1. T%e Micrographic Dieli4mary ; a Guide to ihe Examination and 
Invest igaiian of the Struct ure and Nature of Microscopic Objects; by 
J. W. GaiPPiTH, M.D., F.L.S., and Arthur HENPSRy, F.R.S., F.l. S., 
dK» Part L May, 1854. London: Van Voorst* pp. Introd. 24, I>ic- 
tionary 16, plates 4, 8vo. — The first fasciculus of a work which is 
likely to supply an acknowledged want, and to he extrnsively uselui. 
It is intended i(; be co(ii[>leted in 12 iiionilily pans {2s, iuf. rach), illus- 
trdfed hv 40 [)!ai(.'s, arnJ about 800 wot)d-ei)L'rav!iio;s. Tlii' swlijccis lo 
which II IS devoted are : 1. Instruction in the selt ctioii niid use of Mi- 
cruscopesand microscopic ohjecis. 2. The characters and structure, (fee, 
of microscopic piauls and animals, and minute organs, intimate sirue* 
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ture, dse*, io both kingdoms, and also inorganic matters occurnng id 
■otmal and vegetable fluids, 6^c. 'Viie Dictionary extends in this fs^ 
ciculus only from AealepJuB to Aerial Roots. The lotroduciion, oo 
the selection, use, &c., of a microscope and its accessories, which ap- 
pears to be exceedingly well exeented, will be completed in pan 2. 
Ttie plate of lest obircis is julmirably drawn and engraved: the oiber 
plates are tolerably ^'ood. No doubt the work will be in the hands of 
our microscopists generally. a. g. 

2. Botany of tht". Voyage of the Herald ; by B. Seemann. — The lih 
part, (London, Keeve, 1854,) continues the Flora of Panama from ihe 
iLylhrariem to the CompositfT^ and about half way through the laticr 
order, wJiicb is remarkably well eluboruled by Dr. Sleeiz ol" Hamburgh. 
To the Fassifloracea Mr. Seemann has anneied the Tumeraeea^ oq 
the atrengih of characters furnished hy a new Veraguan genus, £r* 
hlUkia^ Seemann. The reasons of the union are more futly explained 
in a short article published some time ago in Hooker^s Journal of 
Botany. x, e. 

8. Dr. Hooker*$ Fhra of New Zealand. Part 5, (London, 1854^ 
Reeve,) commences (he account of the Cryptogamic Plants, which are 
BO numerous in New Zealand. Dr. Hooker has himself elaborated the 
Ferns, with a bold and able hand ; and his prefatory observaitoos upon 
this beautiful order,^80 perplexed of late by special Fern-systematisls, 
who, some of them, propose new genera for every modttication of 
any one organ, whether of vegetation or reproduotion, — deserve an 
otieiuive consideration. Under llymmenopkyUutn Tunhririgmse^ a 
scarce English Fern," there is perhaps sonie mistake in the statement 
that i! is "a ^rcat favorite with cuhivaiors ;" for we h:iH supposed iliat 
no person had yet succeeded in cuhivalin^'; it. Mr. Wilson has elabo ruled 
the Miisci^ in the midst oi uiiich the present fascictilos closes: seven 
plates are given to their illustration, and more are apparenily to cotne. 
We understand that this great work will be immediaiely fuilowed by 
the Flora of Tasmania; and ihul the Hrsl pari ol the Flora of India is 
also ready for the press. a. o. 

4. Bolatii/ of tke U, <S. Exploring ExpedUUm under Copt. WHie$ : 
Pkanerogamia ; by A. Gray. Vol. I. pp. 777, roy 4to.*^This volume 
contains the Exogena Polypetala, Many new species, and the follow- 
ing new genera are established in it, viz : 

Richelia — in Anonacen, near Potyalthia of Blume, but with a singo- 
lar winged seed. 

Afraiea and Isodendrion^ in Violnces; the latter of three species. 

Diclidocarpus^ a remarkable Tiliaceous genus. 

Draytonia^ allied to Saurauja, but with the styles united into one. 

Rhytidandra^ an anomalous Olacineous genus. 

Feira, a Rutaceous (Zanthoxylaceous) penus, of seven species. 
Amnroria ; a near ally of Soularnea, the Rex WBMoriiria ol Humpbius. 

Bracki nridircii ; a gf-nus of Ochnacete. 

Onrncnrpus ; a genua of Anacardiacere, with a remarkable ffuiu 

Slreptodi'smift : n near ally of Adesmia. 

Luma ; a new iMyrtaceous genus, of numerous Chilian species. 

Acicalypfiis ; a j^enus related to Culy piranthes and Eucalyptus, to 
which iliu more closely can only be known by the fruil, which, huw- 
ever, is probably baccate. 
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Asiromdimn and Phioekiion^ two genera of MeIa«tomaee«* 
Haplopetalon ; a new geotis of Legootids, to which group Crouo* 

Uylis is also referred. 

SpirtBtmtkeMum ; of Sazifragaceae, Cunoniesa, containing two speeiae. 

RefMldtia (of two species)^ Ttiroflotandra^ and Plerandra^ new 
Araliaceous genera; the two latter with numeroua or iodefinite stamens ;^ 

a new feature in this family. 

The folio At!n«;, of 100 plates, is not yet issued. .a. g. 

5. Dr. Waliich^ the distinguished East Indian Bnfnnist (a Manf hy 
birth) died in London, at iho close of April last. A liuie earlier ibe 
venefiible Professor Rtirncardt died in Flollnnd. a. g. 

6. On preserving the Balanre hftweai Lhe Animal (tnd Vegetable Or* 
ganisms in Sea IValer ; by Kobekt Warington,* (Ann. Mag. Nat. 
llist., 2nd ser., vol. xit, p. 319.) — In the published notices of my exper- 
iments of 1819, to njaiiiiaiii the balance between the aniniul and vege- 
table organisms in a cotiiined and limited portion of water, the fact was 
demoostraied, that, io consequence of the natural decay of the vegeta- 
tk>o« its subsequent deoomposittoD and the mucus-growth to which it 
gave rise, this balance coulo be sustained only for a very short period, 
but if another member were introduced, which would feed upon the 
decaying vegetation and thus prevent the accumulation of thisse de* 
struct! ve products — a function most admirably performed by the various 
species of wuter-snail — such balance was capable of Jl>eing continuously 
msintained without the slightest difllii^ulty ; and I may add, thst the ex- 
perimental proof of this has now been carried on, in a smsll tank id 
the heart of London, for the last four years and a half, without any 
change or disturbance of the water; the loss which takes place by 
evaporation being made up by rain or distilled water, so as to avoid 
any great increase of the mineral ingredients originally present. It 
follows rhen, ns a natural deduction, from the succf^^^ful demonstration 
of these premises, that tlie same balance should be capable of being 
estnhlished, under analogous circumstance, in sea water. And in a 
paper published in January, 1852,t 1 stated that I was, at that time, 
"atiempiinji the same kind of arrangement wiiii a coiilined portion of 
sea water, empiuying some of the green sea-weeds for llie vegetable 
member of the circle, and ilie cuuimon periwinkle as the represenialive 
of the water-snail.** 

The sea water with which the experiments I am about to detail were 
conducted, was obtained through the medium of one of the oyster* 
boats at the Billingsgate fisb*market, and was taken from the middle of 
the English Channel. 

My nrst object was to ascertain the kind of sea-weed best fitted, un* 
der ordinary circumstances, for keeping the water clear and sweet, and 
in a sufficiently oxygenated state to sustain animal life. And here 
opinions were at variance, for one nsturalist friend whom I consulted, 
advised me to employ the Rhodosperms; another stated that it was im- 
possible to make the red weeds answer the purpose, as he had tried 
them, and strongly recommended the olive or brown-colored Alg^; 

• Communicated by the Author, having been read at Hhm Hull Mesttng of tbs 

British A^M^chition. 

f Oardsaen' jiotanical Mag«»inA m^i Gartlca CompiiUioii, Jan., 1852. 
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while, again, others thought that I should be more raeceitful with thote 
which hnd in theory firtt sng^^ested themselvea to my owo mind, neme> 

ly the Chlorosperms. After making numerous unsuccessful experi* 
menrs with both the brown and red varieties of Algce, I was fully con* 
vinced that, under ordinary circuiQ8iaiice9, the green weeds were ihe 
best adapted for the purpose. 

This point having been practically ascertained, and some good p c< 
nf the Enterotfiorp/ui and Lira /ahssimn in a healthy stale, attached to 
nodules of flint or clialk, having been procured from the shore near 
Broadstairs, several living animal subjects were introduced, io»^pther 
vviih the penuuikle. Every thing progressed sausi actor ily, and ihese 
all coniinued in a healthy and lively cundiiion. 

My first trials were conducted in one of the small tanks which had 
been used for fresh water; but as H was necessary, during the unsoe* 
cessful experiments with the brown and red sea* weeds, to agitate and 
aerate the water, which had been rendered foul from the quantity of 
mucus or gelatinous matter generated during the decay of their fronds, 
until the whole had become oxydised, and the water rendered clear and 
fitted for another experiment, it was, therefore, for greater convenience, 
removed into a shallow earthen pan and covered with a large glass 
shade to protect the surface of the water, as much as possible, from the 
dust and soot of the London atmosphere^ and at the same tinne impede 
the evaporation. In this vessel then 1 bad succeeded perfectly in keep* 
ing a large number of beautiful living specimens in a healthy condition 
up to ihe close of I therefore gave instructions for the making 

of a small tank as a more permanent reservoir, and one more adapitd 
for carry in(^ on my observations aud invesligalioDS on the ecuaomj and 
babiis of the inhabitants. 

From the experience I had obtained in my experiments with the 
freshwater lank, I was induced to modify sli^lilly the construciiun of 
this vessel ; thus, at the back, or [)art towards the light, the framing 
was filled vviih slate in the same way us the ends and boiiom ; for 1 had 
found that the glass, originally employed, very soon became covered 
with a ooofervoid growth which had an unpleasing appearance to the 
eye, and in consequence of which I had been obliged to paint the glasa 
en the exterior, to prevent this growth from increasing to too great ao 
extent* It was also an unnatural mode of illumination, as all ihe light 
should pass through the surface of the water. The front towards the 
room and the observer was constructed of plate-glasa, the whole being 
set in a stout framework of sine, and cemented with what is known 
under the name of Scoti^s cement, and which I have found to answer 
the purpose most admirably. Within this tank were arrnncrd several 
large pieces of rock>work, thrown into an arched form, and other frag- 
ments were oemeoted in places against the slate at the back and ends, 
and at parts along the water line, so that the creatures could hide them- 
selves at pleasure; a short beach of pebbles was also consirucud in 
order that shallow water could be resorted to if desired. The whole 
tank was covered with a light glass shado to keep out the dust and re- 
tard evaporaiion. 

With the sea water obtained in January, 1B52, I have been \\ ^ • king 
witiioul cessaiiuu up to the present time, agitating and acraiiug whca it 



Digitized by Google 



B<dany and Zoology* 



135 



became foul during the unsuccessful experiments on the sea-weeds, but 
sioce iljpn it hm been r;^n;Iy ever Htsnirbed ; the hiss which mkes 
place from evapor&uoo beiug made u^i Gus before siaicd, wilh raio or 
dislilleil water. 

For a considerable period, after confimencincr these experirnen's, I 
was niucli troubled to obiain iiviiig bubjecls m a healthy condiuuii, liuL 
having alluded to this, and the success of my investigations, in a short 
notice appended to a paper published in the Annals of Natural His- 
tory^ for October, 1852, my friend, Mr. P. I]« GrooM, who wm theo\ 
aojourning at Ufraeombe for his health, offered in the kindest manner 
10 supply n>e wilh materials, and from that period he has always 
most heartily responded to my wants* It must not be imagined for 
a moment that the beautiful creatures I have thus received have 
been all preserved alive or always quite healthy. In eiperimental 
Invesiigattons this would be unreasonable to expect, as the very fact of 
experimenting implies a disturbance of the then state of thmgs. Be* 
sides which, from want of a sufficient knowledtre of natural history, 
from want of forethought and experience and other causes, I have lost 
many very fine specimens ; and as the detail of tliese losses may pre- 
vent flu* (vcc'jrrence of the like at)noyances to oth(;rs, 1 shall venture tO 
occupy your tune for a short period wilh their history. 

My greatest loss arose from too great anxiety to transfer the collec- 
tion I had prescved in a healthv condition to the end of l)ecenil»''r, 
1S5'J, into the new tank. As so as n arrived from the maker's I lust 
no tiine in introducing my numerous laim v to their new abode, and 
dearly I paid for my precipitancy, for on the next morning I found 
many of n)y most beautiful specimens dead ; thus 1 lost two fine Uolo- 
\)\\n\fks ( H. Pmtacles)^ a small freckled Goby (Gobius minutusj^^ 
beautiful little Pipe-fish (Syngnathus Ittmbricifcrmis)^ and several oth* 
ers, and on opening the door of the case the cause of this mortality 
was at once evident,-«^n iridescent film of oily matter was floating on 
the surface of the water, arising from the paint wilh which the angular 
joinis and edges of the small tank had been colored not having become 
sufficiently hardened. 

Another source of loss arises from flic several creatures attacking 
and devouring each other, and it therefore bt^comes a point of great 
imports nce---and highly necessary to be carefully observed, where their 
preservation is an object — to ascertain what varieties may be safely as* 
sociated in the same tank ; as, for instance, I have found that the 
Shrimp*?, and Prawns attack, and very soon devotir, all the larger vari- 
eties of CoraHines a[)d Polyps, Sabelije, fcJerpuhe, Rock-horers, Cirrhi- 
peds, Some dF liie Aimelids, many of Bivalve and I'nivalve Molln'^ks 
that are unprotected by an operculum, or have no power of eiosnig 
their valves. The instances which have come under my own immedi- 
ate observation have been the destruction of the Pholas daclyhts^ Sax* 
irara ru^osa, Cypraa Europcra, and several specimens of Sabeilsc, 
Serpuhi", Coryne sessilis and many others. 

The common Crab ( Cancer Manas) is likewise a most destructive 
agent; and the tribe of rock^fiah, the Blennies, Gobies, <Scc. are also 
most voracious, devouring all the varieties of Cirrhipeds, Corallines, 
Polyps, Annelids, dec. ; they will also attack the shrimps and prawns, 
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and even seize upon ihe horns of the periwinkle, which iliey hite. If 
the mollusks do not keep a very firru hold of the rock or tmik sides, 
ihey arc rapidly turned over by ihese fish on their bncks and lie help- 
lessly exposed to their attacks.* It is doubtless iheir seeking food of 
this kind which causea tbeae little fish to be so generally fouad in the 
slwllow rock- pools of the coast. In coniequenee of these raveoom 
propensities I have been obliged to establish several small taoks and 
ifniiation rock* pools, so as to seperate these various depredators from 
each other : thus in one I have varieties of Actinia^ Shrimps, Nudi* 
branchs, Holothuriaa, and some Annelids ; in a second the rock- fish, as 
the Blennies, Gobies, Coitus, with Crabs and Aciinia ; in a third Coral* 
lines, Annelids, Polyps, Bock>borers, SabeUn, Serpulie, Holothurias, 
and Actinim. 

Another curious insmnce of loss I may detail which has quite re- 
cently occurred, and which mny prove interesting; it was in a small 
rock-pool containing RIennies, Gobies, Crabs, d'c. I had procured uvo 
live ovsters for the purpose of (eedinfj; my numerous small fry in those 
Vivariii, and one of these having proved ample for the purpose of one 
meal, the other was placed on ll>e sandy boiiom ; on the second day 
after this, the oyster was observed to have opened the valves of his 
shell to a great extent, which were afterwards seen closed, but a sni.ill 
Gobius n/V^r, inhabiting the pool, could nowhere be seen. Tlie day 
after this the oynier was opened for the general feeding, when lo ! 
within the shell was found the unfortunate Gobius, quite dead. Wheth- 
er this tittle gentleman had been attracted within the trap by curiosity 
or the ciliary motion of the oyster, it is impossible with certainty to 
say ; but that he must have seized oo some sensitive part of the oyster 
b more than probable, so ss to have caused such a rapid closing of the 
valves of the shell as could entrap so active a burglar. 

Another important point is the gravity of the sea water ; this should 
be very carefully regulated, for it must be borne in mind that many of 
the marine creatures are supplied by a permeation of water through 
their tissues or over their delicate and beautiful organs. The specific 
gravity should not rise above 1026 at 60"* Fahr., and a small hydrome* 
ter should be introduced at short periods to ascertain that this point is 
not exceeded, particularly during the hot months of summer. The re- 
duction to this gravity can be readily etTected by the addiiion «»f rain 
or distilled water. Many of ihe creatures will of themselves afford in- 
dications of this inrre.iM of density ; some of the ActiniiF will remain 
closed and hcronic coated with a white slimy covering wiiliin which 
they remain for a length of time, and if the specific gravity of the wa- 
ter be lowxrt d this is very soofi i^uj*uired by their expaosioD, throwa 
off, and the tentacula become soon extended. 

* Since the reading of this paper at Hull I haye receired a Bleony of larger Mze, 

beinf? a>>'>iit Ll-s in Icngtlt, and although it has become pn tame that it will al- 

low itself to be touched by the hand and takea its food troin Uie iingers, yet its de- 
i»tructive proi)en<iitie8 are so great, that it vfiy moo killed four small CraM; and to 
•a^e three others, of rather a larger tiso, I bave been ul»lit;ed to reiiio\ c tin Blenny 
to a rock-pool in ii^sociutioii with his own species and a Uw Acliniir. The cnly ret- 
u*jc the poor CraV>> Imd ■w;is to bury thi insclves in the Kind, aiid wheuevci" tlioy at- 
t^-tupied to move out of their refuge they were immediately poimced upon auJ oiilj 
•leaped by borrowing ra]>idly agatiL 
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All putrescent mattei- or excess of food or rejecta of the Actinia 
should be carefully removed from the water, as ihe noicious gaseous 
compounds generated by the decay of such matters appear to difltise 
tbemttltres rapidly through the water, act aa a virulent poison, and 
speedily destroy the vitality of the occupants. Thus many beautiful 
subjects were lost in a few hours from the introduction, into a small 
glass jar, of a large Pecten shell, encrusted with corallines, which had 
become loaded with putrescent matter by partial submersion in a foul 
muddy bottom. 

Great care should also be taken in moving the Actinia^ that the 
foot or sucking disc with which it attaches itself to the rocks, stones, or 

mud, be not injured, as, when this occurs, they rarely survive, but roll 
about wiihoiil aitaching themselves, and gradually waste away and die. 

With these exceptions then, every thing has gone on very satisfacto- 
rilVi care being always taken not to overload the water with loo Inr'^e 
a proporlion of aninuil life for the veiretation to balance, os whenever 
this has been inadvertently aitenipted, ihe water has soon become foul, 
and the whole contents of the tunk, both animal and vegetable, have 
rapidly suffered, and it has required some time before the water could 
be restored to its iunner healthy condition. 

In one of the numbers of the "Zoologist" of last year, I stated that 
besides the Uhcs, EateromorphcB and Cladophora, I had found the 
ZoBiera maritui a very useful plant for oxygenating the sea water; but 
this observation has reference only to the cose of a tank supplied with 
a ground where its roots will find a sufficiency of food fur its growth, 
as in a clear shingle or sand it soon decays ; and it should be associa- 
ted with such animals as delight in a ground of this nature, as many of 
the Aonelids, Crabs, burrowing Shrimps, &c. There are several inter* 
esting observations which have been made from time to time connected 
with this subject, which I hope to lay before the natural-history world 
as aooD as I can find leisure time for the purpose. 
ApotlMCsrW Hall, Sept 10, 1858. 

IV. ASTEONOHT. 

1. New Planets : — BclJona (28), (Comptes Rend., xxxviii, 455, 561.) 
— On the first of March, 1854, Mr. Luther, Director of the Observa- 
tory at Bilk, discovered a new planet which has received from Mr Encke 
name BeUotia: it is of ilnj lenih magnitude. lis position, Alarch 
Qi iQh 27"^ 30s M. T. Hamburg was R. A. 180° 35' 38'' and Dec. -|- 7* 
4T 34". Mean daily motion in R. A. W T' decreasing, in Dec. 9' 26% 
increasing. 

AmphUrUe (29), (Compt. Rend., zxzYiii, 428, 645.)— Mr* Albbbt 
Kastb, at the Regent's Park Observatory in London, discovered an> 
other planet near Spica Virginia^ on ibe morning of the second of 
March. It appears as a star of the tenth msgnitude. Mr. Bishop has 
proposed for it the name Amphitrite. The following elements of its 
orbit were calculated by M. Yvon Villarceau, according to the method 
given in the Connaissance des Temps for ISidS, from 16 obaervationa 
made at Paris during the month of March. 
Saoom Sbbih, YoL XYIU, No. 68.^iily» 1864. 18 
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Epoch 1864, Marah CNN>, M. T. ?mtm. 

Mean iBomaly, - • IW ^ H^-iS 
Long, perihelion! - 64 50 82 *8t ) Mn. Eqai. 

a«c. node, - • «56 20 34 '94 1 liar. 1851 
Inclination, - • • 6 6 19 "OO 

Angle of excentrtoity, • • 4 34 47 "04 
Mean daily motion, • • 864"-36GG 

Semi^nxis major, • . • 2 5637 300 
Period of revolution, • - 4yf>' 104962 

This planet was discovered independently by M. Chacomac, assist- 
ant observer at the Observatory of Paris, oo the third of March. He 
also on the fourth of February, at Marseilles, noted a star of the tenth 
magnitude which is now wanting in that place, and which is shown to 
have been the body first recognized as a phinet by Mr. Marih. 

2. Neia Comet, I. of 1854, (Complos R.^nd., xxxviii, 648.)— The 
comet winch was visible to the naked eve on the twemv-ninth of March 
last and the Anv rollnwing d iys, was seen on the same day in Paris. 
The following elements were comptiied by Mr. James Ferguson (.As* 
tron. Joiirn., No. 71,) from the VVushinglou observations of April 3, 
7 and H. 

rerihelion passage, 1854, March 24 05S1, M. T. Berlin. 
Long, perilielton, - • •214° 5'2' 5*2'^ 0 i iMn. Eqnx. 

" nsc. node, • - 316 19 58 -2 ) Apr. 7 0, 1854. 
Inclination, - - - - 83 30 33 '4 
Lo^. perihelion dist., • • 9* M 1070 

Muuon, .... Retrograde. 

This comet was seen in the east on the morning of the tweBty*lbiid 
of March by Mr. Alfred de Menciaiix near Damnznn in France. 

3. Annular Solar Eclipse of Mnij 26, 1854 — From a communica- 
tion in the Boslun FiVenin^ Traveler, May 29, 1854, we gather some of 
the roMowm;^ particulars res[)f'ciin<^ the sular eclipse of May 26, 1851. 
On nccoiin! of ciotidv weather, the eclipse was but partially observed 
throughout New England, and in many places whollv iost. At Cam- 
bridge, Mass., the formntinn of the ring was observed and it occurred 
within seven seconds uf the time predicted by R. T. Paine, Esq. \n lus 
communication to the American Academy, — which is a remarkably 
close coincidence. The formation and rupture of the ring and the two 
other contacts were concealed by clouds. At Middlabnry, Vi. where 
the eclipse, by calculation was central, the beginning of the eclipse 
coold not be seen, hut the formation and breaking of the ring and tiM 
end of the eclipse were finely observed, and the apectacle waa magnifi* 
oent.^' At the Coast Survey station on the summit of Mount AgaoMoti* 
eus, nearly in the central line, the aun wuf* invisible throughout the day. 

At New York City, Ogdensburg, and Washington, tlie sky was very 
frvorable, and good observations of the phenomena were secured, in* 
eluding numerous heliotypio pictures with the times of each. 

Effect on tJte Devialinn of ike Magnetic Needle.. — Mr. J. G. ELLSar 
sends us an account of observations made by him at Morgantowa, 
Burke Co., X. C, on the deviation of the mafinetic needle. The instru- 
ment with which his observatiooa were ro&de waa a miaor'a compass, 
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with a needle between two nnd lliree inches io length, possessing the 
delicacy of moveiripnt of the best surveyor\s compnss, but without lev- 
els or vernier. I lie weather vvns warm and suiiry, with iiidicniions of 
rain froni .some of the Inrge clouds in different purts of the ht»ivens; 
but wiih liardiv air enoiiijh stirring to move a leaf. No motion of the 
needle was observed f)etween 1 P. M. and 4 p. M. Soon after it was ob- 
served to shil't its position toward the west, and at 5J it had attained its 
greatest variation, pointing then more than half a degree to the west ^of 
ourth* Tbe variaiioo decreased from thai time till a quarter paai six, 
vheo the needle was again precisely on the meridian. In the eircam* 
nances of the ot^rvaitoa it seems quite uncertain whether the move* 
meiM of the needle was not due to other causes than the intercepuoo of 
•slar influence. 

Lieut. Ma0ry ( Ast. Journ., No. 7^) communicates the obeemtbne 

Bsdeat the WasliintTton Observatory:—- 

Beginning by Mr. Ferguson, • • 4h 37' 57 

End, " • . . 6 27 26 46 

« by Prof. Keith, . - - 6 27 29 -64 

Mr. Ferguson observed with the larjje equatorial, and Prof Keith 
with the west transit insfruniont. lif rH f'rocn its \s nnd mounted on the 
reversing apparatus. 'I'ho computed Umes for beginoiog aod end were 
41'' 4 and 6'' '27'" 29^-4. 

Prof. J A 31 Ks CuRLKv ( A str. .loum., No. 72) furnishes tbe observa- 
tions made at the (ieorgeiown Observatory. '1 he last contact was ob- 
served by Prof Seslini with the equ ii onal, using a power of 25 or .30, 
in order to have the whole sut: m the lieid of view. The time was de^ 
termined with the uieridian circle from the transit of the sun on the 
28ih, and after applying the necessary corrections was determined to 
be for the last conracc €^ 27"> 22>«67, Georgetown Mean Time. Lau 
88" 54^ 20" N., Long, 8« 19"2 west of Greenwich. 

Ef::ct OH the Magnetic Intensity ; by Lewis R. Gibbes. — ^The con* 
diiion of the atmosphere throughout the day was unfavorable to nice 
observations^ and we have but few positive results to record. Though 
the fiice of the sun during the eclipse was not observed, yet a thin hazy 
cloud overspreading its disc, and the western part of the sky, aod the 
accompanying unsteadiness of the atmosphere in refractive power, kept 
the limbs of bo\h sun and moon in ft state of constant agitation. This 
tremulons condition of the limbs prevented the study of tho.^e remark- 
able phenomena sometimes seen at the contact of the limbs of the two 

bed ICS. 

The beginning of the eclipse was observed at 2'^ 58"* 31 •4" mean 
time at Charlesron Observatory, the end at 6^ 19" OH S\ Place of 
observation, the College. Mafxnifying power used, 55. Screen gla^s, 
green nnd lii;ht red combined. No unusual phenomena observed ; 
limbs tremulous al both coulacls. No spots, either dark or bright, to be 
seen on the surface of the sun. No prolongation of the nioorrs limb 
beyond the sun's disc was observed, nor any alteration of the form of 
the cusps; nor was the moon seen before the contact of limbs, through 
siiher the white or colored screens. 

The femperature and transparency, or rather transealesceney of the 
Mmosphere was so constantly varying, thai no reeuUs of imarost eoiiW 
be obuuoed with lefereiice to the eclipse. 
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Within the latt two or thfoe years, M. Lion, Profefltor of Phyves at 
Befiune, in Prance, has maintained that the intensity of the magnetie 

force of the earth is increased durinp; n solar eclipse. To test this, 
observations wore made dtiring !hp \n\c eclipse with the following ap- 
paratus: A m iL^nciic bar, 4J inches !on<r nnd J of an inch square, 
weiifhing 4()U grains, was placed in a surrup uf thin sheet brass — the 
two logeiher weigliing 410 irrains — and, by a hook of fine wire, was 
suspended by 5 fibres of uuuvLsicfl silk, 10 inches in lenj^ih ; the whole 
was protected by a plass receiver iioin agitation by currents of air, or 
other causes of disturUmce. This apparaiu.s was mounted on a lum 
stari^, and placed on the slonc floor of a room, in the' basement siory 
of the College, used for storing the coal for the laboratory, empiy pack- 
ing boxes, though by no means to be regarded as a coal hole ; yet 
may not eiperiments be carried on in a coal hole, if no beiier place 
can be had ? A few feet north of it was placed a table for ihe recotd 
book, chronometer, and a small telescope, whose axis coincided with 
that of the magnetic bar when at rest. The time required by the mag* 
net to accomplish 100 oscillations or double vibrations were observed 
at iniervals during the day ; Ihe end of one oscillation, and the begin- 
ning of the next, being taken at the instant that the axis of the magnet 
ooincided with that of the telescope, the nonh end of the magnet 
swinging from west to east. The restilis are contained in the following 
tnbfe. The approximate interval for 100 oscillations was 17^ minutes. 
The fir-^t column of the table ^ivr-s thf^ time of iho phases of the 
eclipse and of the middle of rarh interval occupied by J 00 oscillations; 
the second coiuina,the prectse length of iniervul of each 100 osciiialioas. 







Iot«rvsl of 100 (McillatioiM. 






mill. Mc 


26lb~I0 08, 




17 15*93 


12 25, 


P. M. 


General eclipse begins. 


12 51, 
1 08, 


(( • 


17 16 20 


t( ^ 


17 15 58 


1 25, 


i( ^ 


17 14 80 


3 16, 


i( ^ 


17 15 64 


3 35, 


(( ^ 


General eclipse middle. 


3 59, 




Eclipse begins at Charlestoiu 


4 31, 


{( ^ 


17 15 98 


4 48, 


i« ^ 


17 If) 10 


5 09, 


M , 


Eclipse middle at Charleston. 


6 01, 


U , 


17 15 56 


6 IS, 


U 


17 15 1)4 


6 19, 


•* 


Kclipsc ends at Charleston. 


6 20, 


** 


Geiioral eclipse euds. 


29th— 12 30, 


U , 


17 15- 12 


12 47, 


«« . 


17 15- 16 



Tbe observations were bcLinn on the 26ih, two hours before the be- 
ginning o( ihe general eclipse un the earib, and coniinned at intervals 
until it ended, nnd two more were taken on the 29ib. The r<>suifs cive 
no indication of any sudden or unusual change in the magnetic intensity 
durinii the eclipse; the intervals are not all jireciselv fi(|nal, but their 
deviaiious from couicidcuici; are nut greater lhao whui uic due to uoa- 
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voidable emu of obiervelioD, to tmperfectioQ in the apperatus used, 
aod powibly to ordinary causes of dislurbence. The second* third, 
and fourth results, which appear to be regularly diminishing, were ob> 
tained in close succession, the instant of enriin;^ the first 100 o8cilla!ion<t 
being the beginning of the second 100, and the end of the second 100 
being the beginning of the third 100, as will be seen by the diflTerences 
of the times, being 17 minutes. Their diminution is due to the grad- 
ually diminishinfT arc of vibration, the ifiitifH arc hcinfi somovvhni large 
— 8 or 10 (JtMTrcus — in order to allow of 300 rontiiiuous vibrations. A 
more delicate isuspension would have been desirable. The initial arc 
in ilie oilier cases was about 6 degrees, a«d the observations continued 
lo 200 oscillations, except in the first and fifih results. We may from 
these results draw the conclusion that there were no disiurt);inces of 
the magnetic mtefisity due to the occurrence of the eclipse, although 
the strictly logical deduction is, that if such disturbances existed, they 
were too minute lo be detected by the apparatus used. 

M. Lion has also maintained that this disturbing influence of a solar 
eelipee may be peiteived at places where the eclipse is not visible. 
This point we eiamined with the same apparatus above described, at 
the occufrenee of the solar eclipse of 6ih June, 1858, which was not 
▼isible at Charleston, the northern edge of the penumbra passing just 
south of this city. The results are oontaihed in the following table 
with the same arrangement as the preceding. 



Slit*. Jviii, 1853. 


lAismI of 100 ostfflhtioiitr 


h. m. 


Diin. I-. 


5th — S 09, A. M. 


17 17 09 


7 00, p. M. 


17 16 88 


6th^ 08, A. M. 


17 18-45 


825» •* 


17 IS 00 


1147, « 


General eclipse begins. 


12 05, p. II. 


17 16*88 


12 22, " 


17 17 23 


2 38, 


General eclipse, middle. 


3 00, " 


17 18 02 


4 00, " 


17 18-18 


5 47, 


General eclipse ends. 


6 .S5, " 


17 18-83 


10 00, ** 


17 18 m 


Sth— ^ 00, A. M. 


17 17 82 


10 00, " 


17 17 26 



These results show no disturbance proceeding from the occurrence 
of the Solar Eclipse, and we cannot avoid the conclusion that the Pro- 
fessor at Beaune has in some way mystified himself in his observationsi 

especially as his instrument was, if we mistake not, an ordinary mng- 
netic compass, and iherefore far less fit for such observauoos than the 

above described apparatus. 

Frifh result in tlie above tables is the mean of /<rc sots taken in the 
motie usiially adopted in such observations, except the lirsi in the tirst 
table, which is a mean of three. Motp, ilu rffore, than 5000 oscilla- 
tions, or more ilinn 10,000 \ i tirui idds have cnii!nl)uled the results in ihe 
first table, and in jre than 1:^,000 v;brauons the ft;bulu> ui ihu t>t;cuiid Uibie. 

Colkgt of ChMriostoo, lit June, IHM,. 
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4. Eclipse of the Sun, May 26, 1854, at Yale College, (Lat. 41° IS' 
23", Lon. 4li. 51m. 47s.) — The previous day was rainy, bul it cleared 
otf in llie nijilii, and the morning atlurded so f>!ire and rlt-nr a sky as 

10 inspire luiih liopesof a must favorabte time lor observing \\iv t c!ipse. 
But by noon a strung nortliwesterly wind began lo bring up n*li:t^ of 
cumulus clouds whiob, as the time of the ecli[ise drew near, leli oniy 
here and there a patch of clear «^ky and prevtuled our obiaining the 
first contact, alihough Mr. Fiaucis Bradley who observed separately 
Willi his reflector, hud a momcniury glimpse of llic sun ai 4h. I^m. 47s, 
M. T. when the eclipse had advanced a few seconds. Messrs. Lyman 
And Newton used the Clark Telescope with a power of 1 10. No spots 
were visible, but the mottled appesrsnce of the sun was very distinct, 
and the definition good. When the son was first seen emerging from 
% cloud, the eclipse bad advanced perhaps 15 or 90 seconds. Clouds 
and clear sky alternately obscured and revealed ibe sun until five 
o^clock, after which the view was inobstrucled. 

The end was elosely observed by Mr. Bradley wUb a power of 80 
and by Mr. Lyman with 1 10, but the limb, being now near the horiion, 
was so broken and wavy that the instant of last contact could not be 
determined within several seconds. The time fixed upon was 6h.42m. 
10s. This is probably within from 5 to 8 seconds of the truth. 

Mr. Lyman remarks, tiiat with the Clark Tefescope (aperture 5 
inches) the moon's limb during the early part of the eclipse, was well 
defined, the lunar mountains beinc^ projected with great di'^iinctness on 
the sun^s disk. Two or three times near the middle of the eclipse, the 
extreme points of the cusps were ol)ser\pd to be momentarily cut off 
by projeclingj mountains. No other impurtanl physical phenomena 
were noticed by him, though the cusps and limbs of the sun and moon 
were card ally watched at frequent intervals. Mr. Ncwiou could delect 
DO signs of polarization with a double image prism. 

Profe«or Olmsted occupied himself with the meteorological iostru* 
menis, and the general aspects of the earth and sky. He was favom« 
biy situated on the top of a high tower where an unobstructed view was 
enjoyed on all sides. As the eclipse advanced to the maximum (nearly 

11 digits) the shadows became less deep, the color of the grass ana 
trees, now at the height of their summer verdure, wore an increasing 
olive hue, and a sublime and stmnge appearance invested all things. 
Having, however, witnessed the total eclipse of June, 1806, and re« 
tained its appearances very fresh in memory, he remarked that there 
was an immense difference between a total eclipse of the sun, and one 
only almost total, the former being vastly more sublime and impressive. 

The meteorological instruments, including the barometer, two ther- 
mometers, (one in the sun the other in the shade,) and a delicate azimuth 
compass, were noted at short intervals, but none of the observaiiDns 
suggested ativ thing important, except that the thermometer exposed to 
the direct aciion of the sun rapidly fell as the eclipse advanced, and at 
the in iximum, differed only two deijrees from that in the shade, the 
former being 69J° and the latter 67^"^. At 3h. 16m. th ■ ->nlar ther- 
mometer hnd stood at and just after the beginning of the eclipse 
when the sun came out of a cloud, it stood at 8',i**. The sensations 
indicated a perceptible decline of temperature, but nothing of thai chill 
was experienced which cbaracterized the total eclipse of 1606. O. 
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V. M18CBLLANEOV8 Ihtblligshcb. 

1. American Association for the Advancement of Science. — This 
Association held ils annunl meeting at Washington, in ?he rooms of ihe 
Smiihsoniati Institution, during the week commencing wnh U eiinrsday 
ihe 26ih of April, 1854. James D. Dana was the PresicJeui of the 
meeting. Prof. J. Lovering, of Cainbridge, Permanent Secretary, Prof. 
J.Lawrence Smith, General Secretary. Prof. Joiln lufiRLv was 
elecitd President fur the next meeting, which was appointed tu be held 
in Providence, R. I , on the 3d Wednesday of August, 1855. 

The folio wtog is a list of the papers read at the recent session : 

(1.) PAj^ics, AMtronomy^ Cfeodesyt 4*^ 

Comporijion of the diuruid iijequalities of the tideii at San Diego, Sao Francisco, 
wuA Atrtoria, 00 the Fkdfie coast of the United States, from obiei^iioQa jn ooDoeo- 

tion with the Coast Survey. By A. D. Bnche, Superintendent. 

On the re«ti$^t.inre frpiTim* •*! by bodies falliiig tbroi^b the AtoMiqibere. Bj 
VtoL Elms LtMjisrix, Univerj-ily of New York. 

Ebetfic properties of wfudehone robber. By Mr. JaJkn 3f. Bai^tider, Superin- 
teodent of the Crystul ?.il;ice (coninninicated by Prof. Peirce). 

Preliminary (letcriiiinatioii' of rotidftl lines on tlie Atlantir rnn«it of the United 
Stat»«5. frKfu Uie C'(i;i>^t .Survey tidal observationa. By A,D. Jiache, SuperinteodttoL 

EHrdi^uakes of Chili. By Lieut GillU*. 

On the phyaiod eoittthiitioB of the am and eometary bodies. Bjy VtdL W. A, 

Oq the periodic and occasional perturbations of the directire force of the dedina- 
tion of the magnetic needle By Prof. W. A. Norton, 

On the oaagnetic forces observed along the Ibe of the botrndary between the tXni- 
Im] States and Mexico. By Maj. IT. H, Emm 

Hccults of ^ome invcstigatinr^^ rp<perting the donble oomet of Biola. By Pra£ 
J, 8. Hubbard, of the National Observatory. 

niustratioa of cycloidal curvature as involved in the ^uppoftititioua travelling whirl- 
vinds, and some new demonstrations of the impoesibility of ftorms Iwiitt whirl- 
winds, unleRs on a limited scale, aa the cooseqaence of in-blowing winds. By Ptof. 

Robert Ilarr. 

Sugg&^tion relatu'e to the observation of the aonalar eclipse of the son of Mar 
96.1SS4. SkejAtn AUxvnder, 

Oq the distribution of temperatnre in and bear the Otilf Stream, off the coast of 
the Unit«Ml States, from obserratiooa made in the Coast Surrey. By A, D. £wk§. 
Superintendent, 

On the Gulf Stream. By Iiieot. M. F. Maury. 

On the Basin of the Atlantic By Ident M. F. Maury. 

A^trooonical detennination of the ton*! diumal and amraal faiteositj. By IT. 

On the transparency of the ocean. By Coronuuid^ r Glynn, U. S. N. 

Oo the nature of Forces. By Ueai S. B. Muni, Corps of Engineers, U. S. A. 

Dewription of the U. S. Coast Survey Apjxiratoa for maasonng hnm linea. By 

lieut. E. B. Hunt, V. S. A., and Assist. U S. C. S. 

Xoie on a new electro-chronomeiric mctliud. By Dr. Wolcott Oibbt. 

On a new instrunieot $ar (kciKtating the projection of ^eat circle routes in charts, 
md finding by inspection tlie course and distance. By Prof. W. Chawenet. 

OnmparTton of the British Assot jutiori Cat.dotfuo of Sta*^ with the Oreeowidi 
Tweive Yrur Ciitiilorriip. By Prot. Klia» Jjootni*, University of New York. 

Kemarkuble limar phenomenon oWerved at Auburn, N. V., Feb. 16, 1848^ with 
diairram. By Bianehard Fo*gate^ M.D. 

On the arrarii/* luont of L<?cture room.«?. with reference to sound and slight. By 
Prof Jtts^ph ffmry. Secretary Smithsonian Tn<titution. Wa?>hin3ton, 

A OiiirtirucUve method of projecting solar eclip^s. By Cfiauucty WrialU, Cam* 
Widge, Mass. Pieasoted by U a H. Davia. U. & N. 
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Oa the su|>enor fkeUities for the oompuuuuu of the Lmmr Eftonem afforded bf 
the new syvtem of wgumeiiti mtrodnoed by Fh>C Pnice into lib **3Wm ^ <m 

Moon:' By J. D. JiunJcie, 

Ou Trriidiation. By Prof. W. B. R^'^^n. 

On ihtj Satellites of Uranus. Br Frof. Elia* Loomis^ University of Neir YorV, 

On the inverted microMope ; 'with eorae reitimrlmon the illuminatioQ of microscop- 
ical nbjecta. By Prof. J. Lavrretiet Smilk, of Lxmiisville. Ky. 

The Bstntnoniicttl expeflition to ('l .li l^y Lieut. JA (ilHiftx, U. S. N". 

.4b?»tract of a pnjwr nn the tidal i urri'iit^ if Lotii^ Island and apj)n>achos. from 
obKirvatioQs in connection with the United btaios Coatit Survey. By C'luxrie* A, 

On the lonj^tade of Frontcra, Kl Paso, and San Eleaaario. resulting in tbe deUr 

mination of a canliiiixl point of the Boundary Survey. By Mm W // Fm<rr*t. 

On the relative value of the Uitferent astruiKHiucal methods oi dc>tt;ruaniug the 
longitude. Bj Lieut C. H. BamM, U. & K. 

On the determinaiion uf the longitode of the Obfervatory at Cambridge from the 

chrnnnmctric expedition!* oi tlie Coast Survey. By 0. P. Bond. 

D\[\i'vvwK' of lontfitmlc by Moon nnd Star culminations. By Prof. G. U*. 0*a}clny. 

The longitude of Atmricti; dctcriuined by moon culminations. By Fruf. £. 
JP0frt€, of Uarrard College. 

Me^ud of observing at sea for the determination of the liAitude, loqgitude, and - 
Tariiiti<m«» c>f t>H* rompa.«R. By 0. C. Badger, U. S. N. 

Cloverden Observatory and the Shelby College (Kentucky) Equatorial By B. A. 
GWd; Jr., and Jomph fVinicek, 

(2.) Meteoriiiogy. 

The Brandon tornado, Ohio, January 20, 1^54. By Prot 0. N. Sioddard^ Miami 
UniverritT. 

Cape Verde and Hatteraa hurricane end other etorma. 'Bf W.O. ^Mysdd, of 

iNow York. 

Ou tiie probable increa«(e of hail atorma m Cuba, especiallj from 1844 to 1M4. 
By Andret Poej/, of Uavunna. 
An account of a etonn that pawed over Oonneeticnt, Augmt 1, 18ftl. Bf PM 

John Brockleabt/. 

On the nieteorologicnl phenomona observed at viirioug points on the Boundary 
Surrey. By Marine T. W. Chandler (read by Maj. W. H. Emory). 
On the barometer off Gape Hora By Lieut MF, Maury. 
A Theory of Storms. By T. Basneit. 

Oil perouuienoe of thie principal conditions of climate. By Xoria BUdgti, of 

AVat-huigtiin. 
The climate of Chill By Lieut /. M. Oiliitt, 

On the swelling of apringa and the re>appearanoe of aloraia before ram. By PtaC 

John Brockleahy. 

The Meteoroijmph : a 8elf ref^<!terin{r instrument for meteoroloj^^ical ob^crvatiooau 
By Prof. A'. B. Websler, of the V irginia Collegiate Institute, Purt^uioutli, Va. 

On tbe law of ▼ariationa of atmospheric preiiure through auooeenTe monthi of 
the ^ear ; and its practical application to baromeUienieMnireiiiente of heiigfate in the 
interior of Continental By Xorifi MlodgeL 

(3.) Geology and Mineralogy, 

On the cleavage and other effects caused by trap dykee in the middle eeooDdsy 

rocks of Vir<Tinin. By Prof W. B. fioprrx. 

Notice of a peculiar variety of coal from Breckenridge county, Ky. By Prot 
SUlimaii^ Jr. 

Co a number of mineral speeiee. By T. S. HWnf, of the geologieal ennrey of 

Canada. 

N'ntjrc of sonio iinprint<* wliich Ijavo rwntly Ix^en observed in the sandstone 
utrata at the quarriea in Portland, Ct., with suuie remarks on this foriuation on the 
Atlantie eoftrt of the United Statea. By Jo/m J^knti^ Fkot Nat Sdinca Wnt- 
leyan UniTernty, Middletown, Ocqd. 



Digitized by Google 



Misceiianeom Intelligence. 



ftitf outUne or general deacnption of a remxirkabie fossil, not known to be de- 
•eritied. aod bj »oroe supposed to be an Ichthyodorulite. By Prof. IV m. Hopkxn*^ 
of Oenes«>e College^ Limit, N. Y. 

Oil tlie ah-'cnro of tlic evidence of remaioi of fiahet in aU tiie Sllorian rodoiof 
the United States;. By Jnim"< Halt. 

Is anthracite tlie eoke of bituminous coal ! Bj Prof. B. SilHman. Jr. 

On pho^tAtM or|anie ranaina in tba Pdraoie rodEa By T.B, Hmi, of tte 
Geulf^icdl Survej of Canada. 

On the Ory^tnlline T.imettoDO of North Amerien. By T. 6» Hunt, oC the Qeo- 
kigical burvej of Canada. 

jtemrke npon the geological fimiation of the oountry along the fine of (he hoond- 
117 MHTey, ta-ed upon the examination of Dr. Ftorj, made under the otder of Ua- 

pr Kinc'fT. By James llnU. 

Go the western limits of the Cretjioenn*? formntion on the northrrn continent of 
America, as evidenced by the various collection* that have been made by exploring 
exp.-.Iit»uoe onder the direction of the government of the United States. Br Jomn 

Geology of the lead minea of WieoooeiD. Bj Edmard DonUh, Oeologiat to the 

State of WiscoH'^in. 

Od the age of the so-called new red sandstone of the United States. By VnL 

Red satidstnne of the Connecticut AiTer VaUey» and the prooft of its Oolitie or 

LiasNC age. By Jame» Hall. 

A de»cripUon of a post-diluvial deposit in Campbell Co.. Kj^ witli a catalc^e of 
the fossil remains By W. H. B. Thonuu, of Cincinnati, Ohia 

Skctd) of the f^eneral geolo:^iciil stnictiiro of the rcijion of country in ComMOtilMl 
viih the Cnit*« ! Stat "« an I Moxic.ui boundary lino. By C. 0. Parry 

Oo the chemical cfiinposition and metamorphoses of some sedimentary rocka. By 
T. S. ffmnt, of the Oeol Surrey of Canada. 

Some comparative obesTfations on the carboaiferops atnta of Vortfa Amerie^ 

By Prof //. h. /:.yjrr.t. 

Oa some phenomena of cleavage structurei anvl metamorphism in coal and other 
dists. By ProC M, D. Rogers, 

On ihi geology of the Lower Rio Aram By Arihir Sekstt (read fay UU. 
W. U. Emory). * 

The Silurian and Devonian systems ; and the nuturo of the evidence for drawing 
a line of separation between the two systems in the United States. By .fame* Hail. 

Obnerrations npon the geoloi^'y of the UauTaises Terras, Nebrarim, with notioai 
of the geographical and geological range of some of the fbssik of that region. Bf 

Jame$ Hall 

Remarks upon a coUection of Cretaceous fossils from Nebraska, and the absence of 
q^ecMs known in the southern extension of the same formation. By Jamga HatL 

HsmiriDi upon the results of extensive and continued a>llection9 of fossil species 
from a p»rtinn of the Silurian rocks of New York, showing th< number of species 
and individual;^ of each i^pecies obtained from ^ limited iocaiity during a penod of 
ten years. By Jamen Hall. 

On the reproduction of simnar types or repremntaiive species in soeoessive geo- 
lo^ral formations. Illustrated by a collection of species of the Bnichiopoda from the 
NfA^ra and Lower ileldert»ei|; groups of the Paueoaoic rooks of the United States. 
By Jamu Hall. 

(4.) Chemistry. 

0:i the u^e of hydrogen gas U) dii^place sulpiiiu'etted hydrogen in the analysis of 
naiotjfal waters. 6v Profs. W. B. Rwjcrn and R. E. Rogers. 
nisMlnitions of chemical homologies. By T. 8. MmU, of the geological mmj of 

Canr^da. 

Decompooitiun of wnter at the ordinary tempemture, by an alloy of zinc and an- 
timony ; with a descnption of a new process for procuring hydrc^n. By JoHah P. 

A new filtering apparatus. By Jonah P. Cooke, Jr. 

On a new forrn of electrical niailiine ^'^ Schaeffer. 

Researches on arseiunrettcd and antinioniun ttt il hydlogeOf and their relations to 
Toxicolc^. By Prof. Raphael NnjKtli, of Naples. 

Sscoxo Sxaisa, Vol XVIII, No, 02.- July, 1864. \% 
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On the chemical relatioos of odors, aad their emplojment m (aite. Bj Om. C 
Sehaeffer. 

On nictcnric stone<i ; with an AC(x>aiii of MOM iMttiUy diaooTtnd. Bj FraC 

Lavrfnce !>mith, of Louisville, Ky. 

On two new general methods of ciieiiiical analysis. Bj Dr. Wolcott GibbA. 

On tbr votanMtrie detenniiiMiao of Nitiie, ArMoiei Aptimoiiio hmI 8luBie aeid^ 
and on tht ttparation of Miin<;;iine^c. Cobalt and Nickd. 'Bf Dr. Wolcott O'ib^K 

T\\e AmericHn Patent Systi-rn. and its relation-, to «rionr<> — espOQlAUj to chcninl 
•cieoce. By Dr. L. J). (Jaie^ of the Patent Olhce, Wabhiu^o. 

(5.) Zoology. 

Life in its physical ajspecta. By Charie* GirartL 

Co the BefpliinQa, or Vhorann Orca, the Whale KiUer or Umber, mentioned hf 

John Tra(ie9cant in the journal of hia voyaiie to Russia in 1618. Conunimieatnd bf 
Dr. flamrl, of the Imperial Academy of Science*! at St. Petersburjrh. 

Experimental observatiotui on tlie (sense of Hinell and ta-ste. By Dr. ff, C. HUpord. 

On tlie develupmeot of moooootyledoonua stemt. By J. Dany, of Oeoifia. 

On the Whale. By Lieut Jfaniy, U. & N. 

ArpKNDiz. — On Personal Equation. Ac, By /. Whdoek, 

Some reasons for aufiM'otini; the M<*hi}iun lan^niage to have been spoken ntnogtte 
•outhciu«ten) shores of Morth Ajnehca in the first half of the 16th eentmy. Bjy 
Butkwgham Smith, 

2. Abstract of a Meteoroloftieal Jommal kept at Beloit College^ 
Beloif^ in'.^., for the year 18.^3, (communicated for this Journal.— 
LnU 42** 30 23 ' N. ; Long. 12° 03' 20" VV. from Washington ; eleva- 
tion nbove Luke Michipnn, 172 feet — above ihe Ocean, 750 feel ; by 
8. P. Latbbop, M.D., Professor of Cbemisiry aod Natural History. 
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The mean tem|)eraiure of ihe past year is 47* 75, being nearly ibe 
mean of the three previous years, whicb is 47'*'505. 

The mean temperature for the winter monibs of I8S2-58 ia 24***863, 
whieh is something over a degree less than the mean of the two previ* 
ous years, and 2**567 lower than for the year 1850-51. The meaa 
temperature for the spring months is 43**71, being nearly as low as the 
temperature of the same months in 1850, which was 43*'b8, and 2* 713 
lower than the mean of 1851 nnd 1852. The mean temperature of the 
summer months is 71**143, being nearly the same as in the year 1850, 
and r-24 higher than the mean of the yrtn^ 1850-52. The mean 
temperature of the autumnal months is 5b*''77«3 being about the same 
as the year 1851, aod r-38 above the mean of the years 1850-62. 
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The svomge density of the atmosphere as indioftted by the barome- 
trr, is 29-308 ioches, being 031 ioch betow the year 1851, and oearljf 
04 higher than either of tlie years 1650 and 1852. 

The amount of rain and melted snow for the year is 45 91, which is 
•"^'^l more ihnn the previous year, and 7 66 Ipss ilinn ihe meiin of the 
two years 1850-51. This was not so equally distributed ihroiigh the 
several mor)ths of ihc vear as; usual, iho month of July hnvina ^'10 
iriciie*?, wliiie the monili ot October hod only 0 dO inch. September 
and iNuvember have nearly the same amount. 

The amount of snow which fell in the winter of 1852-53 is 30 
inches, being l))e same amount as last year, and nn^e than eitfier of 
the two previous years, and it was qujie equally distributed through the 
winter mooths. 

The Inst year was iie?er siirpassed by more ahundant eropt. They 
were mniformly good. None of them were injured to any amount, 
by any onfavonble condition of weather^ or superabundance of ineectt 
iojurioTM to vegetation, or blight or mildew. Fruit trees of every kind 
and deacripiion were loaded to their utmost with delicious fruit. We 
fear that we shall seldom see the like of the past year in the quantity 
and quality of grains, and the richness and abundance of fruit. 

The prevailing winds were Southwest and Northwest, instead of N. 
and N« W., as in the three previous years. 

Calbnoas. — February 8th, Coldest day of the year, average of 
tbermomeier -3** ; 28ih, Dwarf Peony and Star of Bethlehem up. 

Alarchl\\\^ Aurora! arch; 15th, Remarkable Parhelia at 3 p. ; 
17ih, 'ruli()«<, first birds heard to sing, wild geene seen; 19ih, Blue- 
h'-.rds, Klackbirds and Woodcock seen ; 22d, ^Narcissus up, Robins seen ; 
24;h. Larkspur up; 26ih, Triton seen. 

April 'lih, Pulsatilla polens atid Ranunculus fascicularis in flower, 
striped snake seen; 14ih, Gooseberries in leaf; 16ih, Missouri and 
blackcurrant in leaf, Cucullaria in flower; 17th, coiiuiienced ijarden- 
ing ; 2oiti, Jonquil in blossom j Dwuri iris in bloom, Turtles, 

Fr*»gR and Toads seen. 

A/a^ 2d, Missouri currant in flower; 4th, Plum in blossom; 5ih, 
Cherry ill blossom; llih, Puecoon and Liverwort in flower; 12ih, 
Baltimore Oriole and Turtle Duve seen ; 13ih, Uvalaria perfuliata in 
flower ; 16ih, Silphium trifotiatum, Greek Valerian, Blue Phlox, Amer* 
ican Cowslip and Tulip in flower, burr and black Oak in leaf; 17tb, 
Robinia hiitpida and Carya alba in leaf ; I9ih, Lilac and Cowslip in 
flower, corn planting; 21st, Trillium and Strumnnium in flower; 23d, 
Blue eyed grass and Hypoxis erecia in flower; 2&th, flrst really grow* 
ieg weather, cold hitherto ; 2Hth, Mountain ash, Baptisia tinctoria. 
Creeping vetch and Polentilla in flower ; d(Hh, Zizia and Aquilegia io 
flower. 

June 2d, Vibernum opuUis, Cinnamon rose, Arcnaria laferifolin, and 
Pentaiophus longiflorus in flower; 6ih, Capsella bursapastoris, Cy|>ri- 
pfrdium spfcTabite, Rnrmnculus aquatilis, Philadelphtis coronarius <tnd 
Hydrn[>liy Hum virgimcuin in flower; 9lh, l*hiladel|>hus n>!va nrni Ins 
▼er^icolor in Hower; 18th, Campaaulas, Lobeitas and Kudbeckias io 

Juijf 13tb, Auroral arch and streamers. 
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August 11th, Hottest day, average of thermometer 23d| 
Cornel firwi seen in ihe wesl at fifj jp, M. 
Sepitmber Isl, Auroral arch. 
October 25ih, First snow. 

3. TAe Climalc. of San rrancisco — Review of the Weather for ths 
Year 1853; by Dr. Henry Gibbons. — I'be first part of January wia 
oloiidy and rainy, but after the I lib, the weather was mostly clear and 
obarming, only one rain oceurriog in the taat two weeks. Tlie lowcit 
temftoraiure waa 41**, and ihe bigheat HS^* The meao at aunriaa waa 
47^"" and at noon 56^^. The prevailing wioda were very ligbi, frea 
north and oorihweai. There were nine daya emirely clear, and foor 
daya emirely cloudy. January 1652, waa colder, having five momtngi 
below 41*; iaouary 1861, waa much colder, having 13 moraioga be- 
low that point. Ikiib theae nMHiiha were dry, Msareelj any rain faU 
ling. But the finit two weeks of January 1852, were rainy; the re- 
mainder of ihe month dry. Sacramento City was drowned on the lH 
of the monfh. Id Jimtinry 185i, there waa } inch oi rain; io 1852, 
^ inch ; and io 18r)'{, 4 inches. 

February ; r<>r the first three weeks, the weather was (inc. Up to 
the 21sl there wero no less than seventeen days entirely clear, la 
(he last week there were four rainv duvs, but in the \vho!« month onlr 
one Hiiy was eniirelv cloudy. Tho teniperalure was delighllul, llie 
means at sunrise ntid noon bein;; 48° and GO®. The coldest morning 
42**, and llie warmest noon 67"*. The prevailing winds weft- from 
nonli, northwest and west, and mostly liwht. The hills were covered 
Willi flowers. In Fel)ruary 1852, there were four murnings colder ihan 
io this month, and in 1851, thirteen colder mornings. February appean 
to be alwaya a dry month. In 1851, there waa | inch of raio ; io 
1852, J inch ; in 1853, 1 inch. 

March waa moatly a pleaaant month, with aeveral moderate raina 
towarda the middle, and three daya of heavy raio io the laai week. 
The prevailing wiada were from Weat, North weat and North, with aa 
increasing tendency to West, and increasing force. The miniimim 
temperature was 41®, and the ma.ximum 77*; mean at aunriae 49^**, 
and at noon 62®. The first week of the month waa very warm. Uo 
ibe 15ih, Mount Piaholo was covered whh anow, aa mostly bappem 
towards the end of March. There is commonly considerable ruin in 
this month. Iti ihr dry winter of 1851, there were 2 inchea; io 1852, 
^ inches; in l^j3, 5 inches. 

April was a pleasant month, with winds gene rally from West and 
Norilivvest, and freipirnt li<;ht sea hrce/ts, Tcinperiiture ngreeabV, 
varyinii from 40"^ to r)(i° at sunrij»e, and fmni 5})^ lo 75^ at noon ; nitnns 
at sunrise and nooti b-l^ and 65°. The heavu st ratn fur several years 
fell on the ntghl of the HJth, viz: upwards of three inches in twelve 
hours. The only thunder of the season occurred durinvr ihis niin. 
April mostly gives us some days of rainy weriiher. la l^i)!, an inch 
of rain fell ; in 1852, only ^ ii^^h j m 1653, 5 inches. 'I he coldest 
mornittfr was 46\ In 1851, there were five colder mornings, and to 
185;!, eighteen. Dry aod cold weather go together io our wintera* 

May waa generally warm and pleaaant, ihe coldeal morning being 
47^ aod the warmeat €2*t while the ooldea( nooo waa Sr and the 
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WTBiert 81^. The mMim at sunme and noon were 53^^ and 68". 
The wind settled in the weelern quarter, and increased in force, though 
not ofTunsively high. There were several slight ruins, wnh n hir^'e 
pDriioii of cloudy and broken weather. The cloiuls always give \\.v\t 
parting blessing in May. la 1851, ibere fell ^ mcb of raio; ia ib^, 
} inch ; and in 1853 ^ inch. 

June Hus uncommonly warm, the mercury ranging from 49** to 60" 
at sunrise, and from 60** lo 84' ai noon. The sea winds were constant, 
but not often fraught with misi. The sky was uoustiolly clear for 
sununer. 

The weather of July was uniform, varying in temperature at auo- 
riae from 60" lo 56^, and at noon from 63" to 78*. The means at aun* 
rive and noon were tKKj^* and 68^. Cloudy and miaty weather prevailed 
and there were but four daya of clear sky from suoriae to auneet 

August ¥ras a cloudy and miety month, but leaa so than July. Its 
temperature alao was very uniform, ranging at sunrise from 51^ to 66^^ 
and at noon from 63" to 78". The means at sunrise and noon were 
53" and 67". The sea winds, tliough constant, were not often high. 

lo the three summer months of 1851, there were four misty mora* 
ingn, and 33 misty evenings; in 1852, 7 mornings and 27 evenings, 
and in 1853, 15 mornings and 36 evenings, misty. 

September was rather pleasant, affording one or two days really hot. 
The morning extremes were 50° and HO', and the noon extremes 63" 
and SS^. 'V\]c winds confintied their daily visits vviih diminished 
force, and there was mncli c!fM]i!\ and broken weather, with two small 
reins near the middle ol ihe tnuaih. The means at sunrise and noon 
were 55" and 70°'. September usually l)ti[i^s a day or two of light 
rain. One mch fell in 1551, a few drops only in 1852, and an eighth 
of an inch in 1853. 

October was as usual, warmer than several of the previous inoiuhs. 
The coldest morning was 49*^, and the warmest 64"' ; the coldest noon, 
60°, and the warmest 85". The means at sunrise and noon were 54^" 
and 71". During this month, the sea winds began to give out The 
sfcy was was generally fair, and one stiieht rain fell, amounting to 
iach. in October, 1851, there was ^ inch, and in 1852, J inch. 

November placed the usual embargo on the sea winds. The tem* 
perature was moderate, a few slight frosts occurring. The coldest 
moruing was 44°, and the warmest 59*; the coldest noon 55", and the 
warmest 73". The means at sunrise and noon were 51" and 63". 
There was much cloudy weather, with occasional moderate rains. The 
prevailing winds were from west and south. The first southeasterly 
siorm, in 1851, was on the 8th ; in 1852, on the 13th ; and in 1853, on 
the 16th. Qimniity of rain in this three years respectively, 2 inches, 
5^ inches, and 1^ inclies. 

December was more pleasant tlian common. The coldest morning 
was 40°, and the warmest 54° ; \hv coldest noon 50", and the warmest 
69". The means at sunrise and noon were U)h° and 57 A. Hoar trusts 
wero frequent, but the cold was not sulVicient to injure vegetation. 
There was much fair weather. A copious rain fell on the 10th, and 
several light rains at other limes. Prevailing winds from north, norih- 
we»i, uuriiiuiist and south. Thuudtr was beard ou the lOiii, fur the 
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second time in the year. In Drcember 1850, there fell 1 inch of rain; 
in 1851, 7 inches; in 185'2, 12 inches — ilie gren?e§t quaotily io aojT 
one month for ifirce years and more ; in 1853, 2 inches. 

The suuunin^ up fiir ihe year isr).'{ e.xhihiis a mean temperature of 
51 j^'' at sunrise, and 65** at noon, which is warnier by two decrees than 
either 1851 or 185'2. The lowest mark reached by ihe mercury was 
40°, or eight de^jrees above lluj freezing point. The extreme of heat 
was 88°. In 1852, the extremes were 35** and 98° ; in 1851, 30' and 
84** ; and in December 1850, the thermometer fell as low as 28^. The 
amount of rain in each month of 1653, was, in round numbers, as fol* 
lows: January, on eight days, 4 inches; February, four days, 1 inch ; 
March, six days, 5 inches ; April, eight days, 5 inches ; May, three 
days, i inch; June, July and August, none; September, two days, ^ 
inch; October, one day, inch; November, eii^tdays, 1} inches; 
December, six duys, 2 inches; making in the year, furiy-four days on 
wliich rain fell, to the depth of 19 inches. In 1851, there was rain on 
fifty-three days, quantity 15 inches; in 1852, on sixty days, quantity 
25^ inches. From the Ist of January, 1853, to the dry season, the 
quantity was 16J inches; and from the dry season to the end of the 
year, 3J inches. The !?ist rain of the Spring was May 24fh, and the 
first of the Autumn was Sepirmber 15th. The hilU ben;an to look 
green in the last week of Novi mLier, and at the close of the year nt 
least lliirly sf)ecies of plants were in bloom aiound the city, some of 
ihem the lingering llowers of Summer, and a few ihe products of a ric\r 
growih. There were two small specimens of thun<l*'r during ihe year, 
none of the aurora borealis, and a considerable spi mklinir of meteors 
in the second week of August, and also in the fuunii week of ^o* 
vcmber. 

4. Mammoth Trees of California, — An article in the Sonora Herald 
of August 87, 1853, contains the following statements respecting the 
Mammoth Trees of California, one of which was the subject of Prof. 
Gray*s remarks in the last volume of this Journal. The tree that has 
been out down was 96 feet in circumference at the ground, and 900 
feet high. Another tree is lying near by, now dead. It is decayed 
within, and contains a cavity which for 250 feet of its length avera^ 
10 or 12 feet in height; so that a man may enter it on horseback and 
ride the whole distance. From its diameter near its base, its circumfe* 
rence was estimated at 110 feet, and it was judged to have been near 
400 feet high. Another tree still standing has a circumference near 
the ground of 97 feet, its height 350 feet. Not far distant there is a 
trio of trees, the united circumference 92 feet, and height 300, the 
middle one rising 200 feet wiihout n branch. In the same neii-hbor- 
hood there is n twin tree, with n circumference of 90 feel; the iruriks 
of the two pans are joined for 10 feel ; the height is 325 feet. A sm- 
gle tree of perfect symmetry, is 92 feet in circumference and 350 feet 
niuh. There are 85 of these m imnioth trees scattered over an area 
ol 50 acres. The soil of ibis Mauiinoth Grove is moist and rich. 

C)n the route from Sonora to the Gruve, about 10 miles northward of 
Sonora, there are the "Natural Bridges" over the Cayoie Creek, four 
miles below Vallecila. The rock is limestone. The entrance of the 
Mch ludor the upper bridge » 25 feet wide and 80 h»i high, eod tiw 
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rock is variously eroded into Gothic forms nnd hung with stofnctiics. 
The lower bridge is of equal exfcnl, thcju^li diliering in inoilaiiug mure 
ibe rouoded Grecian style, than the Gothic, in its arches. 

Fifteen nniles nonh of Vallecilu is Murphy's c;iinp, and 15 miles be 
yond, ll»e traveller arrives at the MHtiiuiuili Grove. Fonr imles before 
reaching it, he has ilie Sitirra i\evada in view, bounding the bunzon on 
the north and east, high hills between the Sugnr-pine and Tuolumne ua 
the souiheast. Bald Mounlain on the south, and the Bear Mountain range 
CMi the west ; and the country it a mass of precipitous hills and deep 
lecesaet or shaded ravloes. Nine miles north of Murphy's them is an 
extensive cave with many apartments. 

5. Recent EartlinuaiBe Shockt in Califomia^ (from letters of W. P« 
Blaxb, dated San Francisco, and addressed to one of the editors.)— A 
alight shock of an earthquake was fett in this city by many persons on 
the morning of March 2d. I was sleeping with my head towards the 
cast, and my couch seemed to have received a violent push from that 
direction ; the windows and doors rattled at the same time. Although 
I had never beibre experienced the sensation of an earthquake, 1 was 
so strongly convinced that 1 had been awakened by one, that I arose 
and carefully noted the lime (4*' 40"' a. m ). A friend who occupies a 
room near mine, afid was ' v i n <z north and south, felt the movement, and 
describes it as transverse lu ibe di reef inn of hh bed. The motion was 
evidently very rapid, but not sutficieuily exleo^ive or violent tu leave 
any traces of its passage. 

A similar stiock wais felt here in January last, at 3 o'clock on the 
mornuig of the 9th. And on the tliird of the same month, two suc- 
cessive shocks were repuried at Mariposa. The lust steamer that ar- 
rived from liejou, brought the inieiligence that clouds of smoke and 
aahes were constantly rising from the crater of Mount St. Helena. It 
is said that the smoke issues in sudden pufis. 

£anhf|uakes are so common all alons this coast, that it becomes im- 
portant to have at different points suitaUe instruments for recording the 
direction and intensity of the waves. 

Another earthquake was felt in this city on the 10th' of Aprili at 10k 
98^ A. N. It was very generally felt throughout the city. It is also 
staled that it was so violent at Point Lobos that glass in some of the 
windows was broken by the jar. The motion of the earth appeared to 
be in a vertical rather than a horizontal direction, pruducing a sensation 
of rising and sinking, as if a heavy body had fallen upon an elastic 
6oor. The vibrations were short and sharp, apparently as if formed by 
an explosion. Two shocks were noticed, with an interval of five or 
six seconds between them. 

6. Memorial to the Unilff! States Congress by a SprcinI Committee of 
the American Association for the Advancement of iacience^ on fsiab* 
iishifif^ a Gtitgraphical Department of the Library of Consress. 
At the meeting of the American Association for the Advaicrment of 
Science, held at Cleveland during August, 1853, a resoluiioij uas sub- 
mitted providing for a special committee to prepare and present a Me- 
morial urging on Congress " the advantages of establishing a complete, 
thoroughly organized, and liberally sustained Geographical Department 
of the Congress Library, and presenting therein such a project or plan 
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of organizing this Department as shall seem to the Committee best 
aHapted to promote its final usefulness aud success in relation both to 
the Government and to the count r)r at large/* The undersigned mem* 
bers of ihiH Committee, in execution of the daiy thtis imposed, would 
BOW respectfully offer such views on this subject as seem most eppro- 
priate. 

1. There is not in the United Statest or on this continent e single 
eoMectioo of geographical materials which is even tolerably complete. 
The Harvard cullectionf the collection of the Suite Department, the 
Hydrographic Office, the Topographical and Gngineer Bureaus, the 
Coast Survey, the Siniihsonian Institution, and those of Libraries, Col* 
leges. Societies and scbotars generally, throughout our country, bave 
been formed for some special and limited purpose, and hence, all are 
practical and imperfect. None rises to the rank of a true Geographi- 
cal Library, in which should be found the means of investigating all 
geographical qnesiions, boih of sea and land, at home and uhroad. 
Year by year partial localities assume ihe highest temporary import* 
ance ; as for iniiiaiice, (}tiiie recently, Hungary, the Black Sea, Japan, 
China, Australia, the Pact^c Islands, Central America, our entire wcsi- 
ern coast, the Amazon, the La Plata, and especially our unexplored 
Western Territories. None can say liuw great the value of local in- 
furuiuliun on any country, either old or new, may become in a single 
year. Yet, there is not on this continent any single place where we 
can resort with confidence for the materials requisite for precise and 
complete investigation on such questions, as they arise. Publications 
liave actually been made which amply illustrate most great questions of 
Commerce, policy, international relations, military operaiions, and Sci- 
ence, so far as they depend on Geography ; but these publicationa have 
only been systematically collected in some of the great libraries of the 
European capitals. Hence, we are forced to seek across the Atlantic, 
the means of thorough invcsiigation into many of the important ques> 
tions influenced by geographical considerations, or unquestiooiogly to 
accept the information vouchsafed by foreign investigators, by whatever 
prejudices or designs their views may t>e affected. For instance, 
would we follow critically the military operations between Turkey and 
Russia: there are not to be found in this country the geographical aids 
requisile fur a sfrn?e<ric insight into the present :ind corning campaigns, 
la the French Dij.ioi fie la Guerre^ on the contrary, we would be able 
to trace each sief) and probability, because the French Government has 
been syslefnatically collecting, through many yean*, all possible infer* 
mation on ihis, as on all other supposable theatres j( war or policy. It 
is a singular and sinking fact that the most extensive collection of maps 
now in America, even in the American department was collected by 
Prof. Cbeling of Hamburg, and that this collection, purchased by Mr. 
Thorndike of Boston, and by him presented to the Harvard Library, 
has been laid under serious cootributbn for some of our most import- 
ant negotiations, especially that on the Northeastern Boundary qtiestioD. 
Not only is there among us a signal deficiency of coHectioos on foreign 
geography, but thera is at best only a most imperfect and fragmentary 
centralization of materials illusireting the pant and present geography 
of the states, counties, towns, cities and biatorioal looaliliaa of the Uoi* 
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ted StatM. In brief, while there are ttuidry partial and special collee* 
tions or great value owned by schoiart, societieSt and the General and 
Sia:e Governments, there is nowhere a real and general library of Ge- 
ography in the Unitrd Stales. FTetice we consider the formation of a 
systematic, compref^risive and complete L^rngraphical library^ as a 
most genuine and unequivocal American desidfralum. 

11. Tlie materials wfiicli an American National Library of Geogra- 
phy should embrace may be distributed under the following classes:— 
Ifet, United Stales Ma[)S, including general, stale, county, town, city and 
viUncye maps, and plans of historical localities; embracing not only 
publijihed maps, but manuscripts or tracings of valuable unpublished 
surveys. 2d, United States Charts, including Des Harry's and other 
early surveys, the surveys of our coast, rivers and harbors by ihe £n* 
gioeer and Topographical Bureaas, and the coast survey, the topo« 
gruphieal lake survey, and all municipal and private charts of imports 
ance along our entire seaboard^ as Blvnt^s, for instance. 3d, Fureiga 
Maps* including the detailed Topographical Maps prepared by the sev« 
era! European States* such as those made by the Otdnance, French, 
Swiss, German, Prussian, Italian, Austrian, Russian, Swedish, Hindus- 
tan, Canadian and Cuban Surveys. Also all maps of the West Indies, 
of Cenirul and South America, of the British Provinces, (including 
Hudnon^s Bay Company Maps,) the Russian PossessionSi the Pacific 
Islands, and, indeed, all valuable maps of foreign domains, whether of 
public or private origin. 4ih, Foreign and Ocean Charts, including the 
2,000 British Admiralty Charts, the 1,400 charts of iho French Depot 
de la i\Ian}i(\ ihe Spanish, Prussian, and Swedish charts, the great va^ 
riety of private and Expedition charts, Maury's wind and current 
chanw, &c. 5lh, The publications of Exploring Expeditions — especi- 
ally the works of the British, French, Russian, Austrian, Spanish, and 
American Governmental Expeditions; as al^^u reporis uf pnvau- voya- 
ges and travels of repulaiiou. Peculiar uii|)uriauce sliuuld be atiached 
to publications illustrating the early tiiscoveries and expluraiioiis of the 
American continent; to subsequent explorations uf our coast and inte- 
rior, and the Polar, Central and South American voyages and travels. 
6<h« Geographical Society publications and petiodicals, such as those of 
Ibe Royal Geographical Society, of London; the Bombay Geogmphi- 
eat Society ; the Asiatic Researches ; the Paris SocUti de Giotrraphie j 
and the Russian Geographical Society ; with the NmUieal Magazine^ 
and other similar periodicals. Also« all pamphlets on geograpical sub* 
jecis should be collected with especial industry and care. 7ib, Bookt 
illustrating local geography — especially within the United States ; topo* 
graphical descriptions; hand-books, town and city annals, and whatever 
can illustrate our geography in relation to history, should be collected ; 
and the mme to some extent for foreign countries. 8th, Books and 
maps on Physical Geography. 9th, Special atlases of cities and slates 
— such as ih<ise of Van der Maee^en, Johnson, the Society for the 
DtfTusion of U-^t-rul Knowledge, Cdlton, &c. Bauerkeller's series 
of maps in relief should be added. lUlh, Works on Geodesy and 
Navigation, and descriptions of geodetic surveys. 11th, VV^jrks oti 
Geographical Bibliography. 12lh, A pair of tirsl-class terrediriai aod 
ceiesiial globes. 

8SOOXD SxEOB, VoL XVIII, No. ftS^^oly. 1864. 90 
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It is only by great industry and skill in collecting these materials tbat 
a gaogrnphical library of the first order can be formed at all, and evea 
then cotnpleieness can be obtained only after some years of vi^uroot 
and liberally sustained efforu The Library of the Depot de la Marine 

for (nsiance, ii^cludes over 4,000 distinct works of geography, manv of 
wliicli extend to Hoveral volumes ; besides which there is a vast cnlleciion 
of separate maps and chnr'*^. Such a repository can be formed only 
bv collecting ihrourjh a long series of yt^afs; though ihnt poriion which 
is ut ihe greatest uninediate importance, CdQ foriuotilely be accumula* 
ted in a comparatively short period, 

III. • • • 

A Geographical Library of Congress would possess an important ad- 
vantage in that prestige of name and position which would enable it to 
enlist, if well adminiaiered, the friendly cooperation of foreign repre- 
sentativest and through them of the proper departments of their respec- 
tive governments. As many of the most important geographical works 
have been official or governmental publications, this cooperation is ao* 
toatly essential to the completion of such a collection as thai proposed. 

A geographical library of Congress would furnish invaluable aid to 
the coordinate executive branches of Government, and would be a ju- 
dicious and weil-requited enterprise, were it only for the services tl 
would render to the State Department, the Engineer and Topograph!* 
cal Bureaus, the Coast Survey, and the various Naval Bureaus. Its 
value in relation to river and harbor improvements, to local and general 
American history, to map compilations for (xovernment and common 
use, to the intelligent HiscH^ion l)y the periodical press of rmporlanl 
pending questions ; its agency iu fostering and irivint; a right direction 
to con!**m!)Ialed explorations, in making known the researches of for- 
eign explorers, and in indicating what geographical researches are most 
essential or most worthy of patronage; these and many other prosspect- 
ive u.ies might be urged as reasons why the general government should 
execute this project for the benefit and in behalf of this nation. 

IV. A geographical library can be formed and duly administered 
only by being placed under the special direction of one versed in ge- 
ography as a science* In this respect it diflTers much from any other 
section of a general library. The materials to be accumulated must 
be procured from sources so diverse and special, that a general geogra- 
pher cannot be well informed thereon. Many valuable maps and charts 
exi^t only in manuscript, and tracings should be procured and verified. 
This demands an acquaintance with drawing. An active and labort* 
ous correspondence would be necessary to bring together the vast num> 
her of local maps which are or will be published on the subdivisions of 
the United Slates ; also the4»est foreign maps of cities, provinces, &c. 
Nor can any one but a geographer of superior capacity, attain that 
critical knowledge of th<* character and reliability of different maps 
and charts, which is tlie first essential before using thein. The sysiem 
to be employed in storing, arranging and indexing an aggregate of many 
thousand maps and charts, differs entirely from that pursued in bock 
libraries. The charge of compiling new maps and of tracing copies 
for the library and for individuals, which would be cardinal features ia 
such a library, is tually foreign lo the sphere of a jgcoeral librarian. 
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it wouM be incumbent on the head of this deparlmcnt to maintain cor- 
re«poiHieiJce wiih (ieographical Sucieiies, with explof ( rv, find with map 
publishers, n!l of which ct»uld be done only by u i^eugru|>licr. Moreo- 
ver, ii wuii M \)C hifihlv desirable lhal an annual report on the progress 
uf geographical uiscuvtry and science should be subnnitted lo Congress 
for the befK'fit of all who uiu interested in this inmportuai bruuch. All 
care should be exercised in procuring prompt information on such 
' dawotng and passing events as involve gtugrapbical elements, by cor- 
rasjNMidiog with well tnrormed authorities, by coltecling and studying 
the publicaiione bearing thereon, and by maintaining a complete refer« 
eoce index in as perfect a condition as practicable* 

in view of all these facts and considerations, it is evident that the 
Geographical Department now proposed should have special rooms, a 
special head, special employes, and a special administration. As a 
section of the general library, it could by no means be well conducted, 
for no general librarian living could successfully discharge special dti- 
ties of the nature proposed. A distinct and coordinate organization 
and administration seem therefore indispensable to success. Moreoveff 
stability of tenure for the geographical librarian and his assistants, serv- 
ing as it would to perpetuate the teachinL's nf rxpprifnce, slionkl be 
secured and esteemed next only to cimracier, mental vigor, industry, 
meiho(J and capacity for administration. Under the general direction 
and control of the Joint Library Committee, a geographical section 
thus organized could soon be made, it is believed, an efiicient auxiliary 
lo the great interests of legislation, of commerce and of science. 

V. The appropriations whicli this department would retpiire during 
the first two or three years, would much exceed those for subsequent 
years, as they would be c hie Ay absorbed in the purchase of theme geo* 
graphical publications which are at once procurable. The 2,000 Ad* 
aiifiliy charts, the 1,400 French charts, the English, Irish, French, 
German, Prussian, dec. surveys, the principal atlases, the Bnglish, 
Preach, Russian, Spanish, American, and other volumes of explora* 
lions, the geodetic and nautical works, the gazetteera, encyclopedias, 
hand-books, die., the globes, and many other items, should he procured 
almost at once. For the first year an n[ pr iu ition of $30,000 ap« 
pears to be no more than a judicious and e^cieoi beginning would re* 
quire. For the second and third years, a less amount would suffice, 
and then the requisite appropriation would but slightly exceed that 
needed for administration, and fur the purchase of the special publica- 
tions of the year. A languishing and feeble beginning is peculiu rlv !o 
be deprecated, and a large pari of the materials now puhlishrd c;ui 
better be procured and made available at once than by de'nying through 
a long term of years. The proposed collection is net urd nou\ and 
every year that is lost wiil add to the difficulty oi completing the por- 
tion relating to our early liislory. 

in concluding tlii> uiemunal, we would respectfully state that the pro- 
ject now advocuicd is one which can scarcely fail to commend itself to 
all enlightened minds. Acting as we now do in the name and in be- 
half of an Association embracing a large portion of the American cul- 
tivators of science, we esteem it fortunate that the interests of this As- 
tociatioot of Congress, and of the eotife natioo, are so barmoDious and 
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even irlenticnl on the suhjort of memorial. It is, tlK-rrfore, with 
gratificalion and wiih hopelui confidence llmi we now cuiiHriCDd to the 
liberality of Congress a pri^jecl which we believe lu be iruly advaoia- 
geous to all and itijurious to none. 

Rcspccifuliy subiniued on belialf of ilie Arnericnn A«;sfi€lation for 
ihe Advancement of Science, by A. J). BACiit, J. J. Ablht, J. G. Tot- 
ten, A. GuYOT, M. F. Mauev, I'eter Force, Charles Henry Davis, 

E. B. HCJNT. 

7. On Gold and Platinum of Cope Bltmco ; by W. P. Blak, (frem 
edit, comsp.)— i have reeentiy procured e eempleof the Platinum and 
Gold washed out from the beach aanda at and near Point Oxford (Cape 
Blanco) on the California coast, near lat. 48* N. 

The gold ia in small and very thin scales. About 20 per cent, of the 
sample consists of platinum, also in minute round scales not much larger 
than grains of common writing-sand. These scales are readily lifted 
by a magnet, but are not easily separated from the gold. 1 am in* 
formed that the miners throw out as much of the platinum as possible, 
as K lessens the value of the gold in the San Francisco market. The 
amount of platinum in the gold as washed out is estimated to vary from 
10 to 30 per cent. 

8. Supposed Corallines of the Colorado i)e«er<.— The supposed 
cornllities observed by Mr. Blake on the borders of the region of the 
Aricienl Lake in the Colorado Desert, are, as he suggests in a recent 
letter, and as we find on exaniining his specirncnR, calcareous incrusta- 
tions or tufa having singular coral-like iurmii, resembling some I^ulli- 
pores.- — D. 

9. Additions to Article on Chinese and Aztec Plumagery ; by D.J. 
Macgowan. — The two popular encyclopedias, referred to on page 59, 
ftre the K«h chi king yuen, and the Yuen kien lui yen. 

A beautiful article from Shensi is sometimes met with, called bmg 
Hi6h [peacock] jacket pieces, composed of the skin and feathers oor* 
ering the head of a specie* of Pavonidse, probably the Polifphctrmt Ti» 
leiennf of Gmelin and Brisson. Each piece contains about sixteen 
square (eet, and is consequently the covering of many peacocks* heads. 
Yet they can be had for ten or twelve dollars. The gorgeous garments 
made out of these festhered s^kins being less warm than fur, are mostly 
sought by gay and wealthy ladies, by whom they are worn within doors. 
The prevailing tints are green and blue, of resplendent metallic lustre; 
these colors are of varying iDtrnsity, mutually changing into each oth- 
er, or shotlcd according us ilie li^bt falls np(jn tlietn in difTerent direc- 
tinrr^. Were not the feaiiier garments of the Aziecs made wholly or 
chiefly like tfie^e, of both skins and feathers? 

10. Prof Edward Forbes. — Prof. Forljes has been ap(>ointcd to the 
vacant chair of Nuliiral History in the University of Edinburgfi. 

11. J9reizi7.^The eminent Botanist, Martins, has announced his in- 
tention of publishin<z in bis general Flora of Bray.il a map showing the 
routes of the most distinguished travellers who have visited that coun- 
try, and another map giving a general view of its geognostical features. 

12. Ohitunry. — RnnKRT Jameson. — Prof. Jameson died in April last 
at FH!nbur<;l», in bis Slst year, lie was liorn at Leiili, in 1773. He 
was iur I wo years a student under Werner at Fxeyburg, and continued 
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9fn afterward an ardent advocate of the views of his matter. Retorn- 

ing from Preyburg in 1804, he was appointed Re^^itis Profe^isor of 
NH'ural Histury in the Universiiy of Edinburch, Lecturer on Mineral- 
ogy, and Keeper of the Museum. In 1798, he published on the Miner- 
Blotry of the ^iw iland l&les and the islands of rniinrv; in 1800, np- 
j»eared his "Outlines of the Mineralogy of the Scoiitsli Isles;" in 1»U8 
his "System of Mmeralopv." In 18i9 he conunenced in conneciioo 
with Dr. (now Sir David) Brewsler the publication of the Kdmhurgh 
Philosophical Journal, aficr the 10th volume of u liich he become the 
sole editor. Prof. Janiesun aiso pnlihshed vnnuns memoirs, nnd large- 
ly promoted ihu progress of Science by his labors and uilluence. 

13. Ehmenlary Geology; by Edwahd HixcncocK, D.D.,LL.D., Pres. 
Amherst Coll. and Prof. Nat. Theo!. and Geol. New edition, revised, 
enlarged and adapted to the present siatf^ of the Science. 418 pp. 
12iT)o, with numerous illustrations. — This work is too well and favora- 
bly known ?o require a detailed notice in this place. It has already 
reaf'hed ii^. iweuly-fiflh edition. In preparing^Tor this new issue, large 
additions were made from the stores of fuels gathered by laborers in 
the Science in different countries, besides more than eighty new wood- 
cut illustrations. The chapter on the o[ieraiion of aqueous agencies in 
effecting Geological changes has been entirely re-written, and the au- 
thor has embodied the results of his own valuable researches on river 
Terraces and DriA through the New Eogtand states and elsewhere. 
The size and character of the work are especially adapted to class id* 
itructioD. 

14. Ardwot$ de Physiohgie de nerapeutiauB ti d^HygQm^ sous la 
direction de M. Bovcbabdat, Prof, d'hygi^ne a la Faculie de Medecine 
de Paris. No. 1, Janvier, 1854. M6moire sur la Digiialine ei la Dig* 
ita!e par £. Homolle et T. A. Quevbmne. Parts, Oermer Bailliere.*— 
This first number of the Archives, extending to 376 pp. 8vo, is occtl- 

£ied with the elaborate memoir of MM. Uomotle and Quevenne on 
ligiialine. 

15. Lectures on Histology^ delivered at the Royal College of Sur- 
geons of England in the session 1851-52, by John Quekett, Resident 
Conservator of the Mu?;. Rrjv. Coll. Surgeons of Eniijland nnd IVofessor 
of Hisio!t>;ry. Vol. 11, Structure of the Skeleton of Plants and jnver- 
tebrate Aiiiiiials. 413 pp. Rvo, with 264 wood-cuts. London, 1654. 
IJ. Bailiiere. — These lectures treat in a popular way, and in some de- 
partments with ctnisiderable detail, of tl»e .structure of inveriehraie ani- 
mals. The work commences wiih Sponges, and passes then to the Di- 
aiomaceir, Poi^ ibalamia, Zoophytes, Echiooderniaiu, Kciniu, Muliusca, 
aod Aimuluta. 

16. liluMiraiions of the Bvrd$ of California^ TVm, Oregon, British 
mnd RuBtion America^ intended to contain descripttoas and figures of 
all North American birds not given by former American aulhots, and a 
General Synopsis of North American Ornithology^ by John Cassin. 
Philadelphia^ Lippincoti, Grambo & Co. — No. 8 of this valuable and 
bestuiifttl work completes to the 96th page. It contains descriptions of 
Ktn)and'*s Owl (Nyctale Kirttandie), Bland ing*s Finch (Embemagni 
Blandingiana), the American House-Finch (Carpodacus familtaris), ihe 
Lon|^4aiM Cliickaidaa (Pama aapteatri«Dalis)4 iba Badhwamd Tait 
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(Querquedula cyanoptera), wiih general observations on ihe Falconidc 
li'lie (jiairs, of which there are five, are faJthfLilly drawn, and well col- 
ored. No. 4 has also appeared, nnd continues the suhipct of the Fal- 
conidsB. This work is lo be com|>leied in liO parts, e«ch part to con- 
tain five platL's, and the whole lo form two large octavo volumes wbeo 
completed. IVtce SI, each part. 

17. Astronoinnal Ohservodons^ made under ihe direclinn of M. F. 
Maury, Lieut. U. JSacy^ during the year 1847, at the T\afioual Oi- 
servatury^ Washington, Vol. 111. Published by authority of the Sec- 
retary of Ihe Navy. 4lo. WttBhingloD, 1853.— Beaidee the tables of 
olMervationt made at the National Observaiory, ihia volume eoniaim aa 
appendix A, Obaervationa on Solar Spots made at the Obaervatory of 
Georgetown College from Sept. 30, to Nov. 6, 1850, by Prof. B. Set- 
lini, S. J., illustrated by 44 plates : Appendix 6. Obaervationa on the 
Mississippi River at Memphis, Tenn., by R. A. Marr, U.S.N. ; in which 
it is stated that the mean temperature of the river is 60**95 P., while 
that of the atmosphere^ 60*^-44; that the quantity of water passing 
Memphis per H u in March, 1850, varied between 46,l38,127,330cubie 
feel and 88,827 040, the river being 76 lo 83 feet deep, and in 
October, from 10,708,228,080 cubic feel lo 16,892,279,100, the least 
at the close of the monih, and the depth of water 52 2 to ^6 feet. The 
silt collected in the river at this lime was sent to Elirenberg, and ihe 
Appendix on this suhjecl closes with a Report on the species of infj- 
soria it contained. The whole inirnlu r of forms observed was 88; and 
out of 44 polygastrica, no new species were detected cAceptinfj a doubt- 
ful Gloconema. The hi<;h water sedioneot afibrded 65 species, ihe 
low water 54. Ehrenherg adds : 

** AccordinjT to my direct investigations, ihe n^icroscopic organic liv- 
ing part ol ihe river mud, amounts to — 

In ihe Ganges — { ), correapooding m each second to 69 — 139 cub. fu 

Nde (^^a— t'lr). ** ** *' *' •* 6— 13 " - 

Mississippi ( ,-V—3»j), " « " •* •* 4 « « 

"The last is evidently too small and will probably be modified by 
exnmination of the finer mud out of the current and nf*ar ihe shore." 

i he Ganges al high waier carries in one second 580,000 cubic feet 
of water, the Nile 176,148 cubic feet, and according to the data of 
» Marr^s tables, the Mississippi carries on an average 434,711 cubic feet. 

18. Field- B<wk for Railroad Engineers ; coniaining Formula? for 
laying out curves, determining Frog Angles, Levelling, Calculating 
Earthwork, etc., together with Tables of Radii, Ordinates, Deflections, 
Long Chords, Magnetic variation. Logarithms, Logarithmic and Natural 
Sines, Tangents, etc. ; by John B. Henck, A.M., Civil Engineer. 244 
pp. 12mo. New Yorkv 1S54. D. Applelon dc Co. — A valuable pocket 
companion for the practical engineer. It is neatly printed, and put up 
in pocket-book style, ia of convenient size, and in its contents just what 
ft book for the purpose should be. 

19. Annwl Report of the Superintendent of ihe U. S. Coast Swrrry, 
showing the progress of that work during the year 1852. 174 pp. 4to, 
with numerous charts. Washington, 1853. — The Annual Report of 
Prof. Bache is one of the most valuable documents issued annually by 
Gongresa, and we xejoice to see the voiume impioved ia quality of pse 
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per nnd priDling. The platet, which ara of gMt value, now appear 

in a form convenient for consultation and preservation. 

J. MiiLLsa : Uber den ailgemeinen Plan in der Entwickelung der 
Echinudermen. 42 pp. 4to, wiih 8 plates. Berlin, 18^. From the 
Trans, of the Koniy;!. Akad. der Wissensch. zii Berlin. 

Alexander von Humboldt: Kleinere Sclirifirn von A. von Ilum- 
bofdt. Ersier Band ; Geognosiichc uiid physikal isrfie Erinnerungen, 
wuh an atlas cuniainm^ a view of tiie volcanoes of ihe Cordilleras of 
Quito and Mexico. Suittgarl and Tubingen. 1853. T. G. Cotta. 

Carl Vogt : Lehrbuch der Geologie und Pelrelacienkunde. 2'l etlt- 
tion, in '2 vols. 1st vol. just issued. Braunschweig, 1854. — An excel- 
lent work of unusual hna iiv in its iliustraiujris. 

R. LuDwiG : Das VVacii^eti der Sieine oder die Krafie welche die 
Bildung und Entwickelung der Gebirgsarieo vernaitteln. 226 pp. 8vo. 
Darmstadt, 1653. 

Adolf Kbnngott : Krystatlformeonetze zum Aufertigen von Krys* 
tellinodellen. edition. Vienna, 1854.— This very cheap work is a 
aeries of plates containing figures for the construction of models of 
crystals. The outline of the feces of various crystalline forms is given, 
and they are so arranged that it is only necessary to cut out the figures 
from the plates and bend the planes into thejr places, to make the 
flsodel ; and if the sheets of figures are first pasted on Bristol boaid^ 
the models will have all the firmness and durability desired. 

WiUinm Pnrkrr Foul/cf : Disronrse in Commomnration of tlic Fonndinc;' of tlic 
Aouk'nriv of Natural Sciences of PhiladelpluA, Delivered March 2U, 1864. 68 pp. 8vow 
I'kUade'lplua, I8o4. 

A, IHn* {Oot. Mem. 2f. T. Hiet Soo. Hiitory of Kew AineterduD, or Now 

York M it was in the days of the Dutch Ooveruors, together with papers oo Events 
connected with tbf American Hevolution nnd on Philadelphia in tbe TilllMof Wil* 
liara Peoa 240 pp. 16nio. New York, 1864. R. T. You^. 

Tk^ American MedHeal Mtnikljf, Bdwaid B. Parker. H.O., Bdttor. Vol I, No. 4, 
April. 1854. New York. O. P. Putnam A Co^lMood in monthly mmibm of 80 
pages each. Sins^le copies 25 cts. eiuh. 

Peoples Journal^ AUred E. Beach, Editor. No. 86 Nassau St., New York. Vol I, 
No. 6, April, 1854. One tiollar a year. — A pipular and weU iUuatrated monthlj 
of as small quarto pogoi, treating of the popular or nsefol arts, with horticiiltttre, 
agricultnre, and whatever is of interest to the farmer, etc. etc. 

Th^ PrarCtcnl Afechanict JonmaL Veil. VII. }h}. \, May 1864. In monthly nam- 
bera of 24 pp. 4to. 26 cts each. Lontim uaU Glnf^oie, W. di J. H. JohuM>u. N010 
Tatk, Stringer 4 Townseodt 888 IktMdway. — A work of real ▼alne to the medbnDie, 
able and Umrongb in its papers, excellent and full in it» iIlu«;trationa. It gives new 
procc««e« and invpnttons in chemical arta as well as in manufacturesi and alio dia* 
criminMting uoticc8 of new publicatiun;). 

The MerchaiUM and Bankers Almanac for 1864 — published by J. Smith HomaoSf 
Na 10 Wall i>treet, New York— oootains the Calendar— List of Bsnks— fiankiiy 
Direct4»ry — Banking Law«, Ac. Ac. 

Proceedings of the Boafon Soc. Nat. Hist. — Jai*., 1864. — p. 300. On the reprodnc- 
tion of loet pajts in Reptiles; W. J. BunuU. — p. 311. On lUttle-wiakes ; 76. — 
l>. 3ie. On the Cotton worm of the Southern SUtes ; p. 328. On the Seda- 
tive action of the poison of the Rattle-wke ; /6.->p. 824. List of Birds found 
V^th in Eun>pe and America; T. M. Br*'te>fr.— y. . On the 7:<H»!f»::,Hcxd nnfure of 
Infuiooria ; W. I. Bumeil. — p. 358. On a remarkabie case of bi:>exual hertnaphro- 
ditism ; Jb.—p. 368. On the nature and rbiraeter of muscular tisnie ; iA.— p. 37 1. 
On Ute development of MoUusks in HolothiuridA ; Jb.—p. 377. Note 00 tlie relv 
Iknaof the Fosnl elephaot of Europe and America; ^. H^naii^p. 878. On Foa- 
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«il foottnnrki; K MiUkcock, — Oa the deyelopineDi of TiTiparotu Aphides; W.J. 

PmutJ&mj^ Ac^d, iTat. SeL PMiMpkia, YoL VTI, Ko. 2.^ U, I>nerifitiom 

of new species of FUhes collected in Texas*, New Mexico and Sonora ; hj S. F. Baird 
and C. 0'""tr,I — p, 29. Rectification of the Oenpric namea of Tertiarr Fossi! Hhells; 
T. A. Conrad. — p. 31. Note* oo bheiia and descriptiona of three recent aod one 
FoMil BpecMs ; T. A. Chmtad—p. Si. Note on tlM 9HI111 AmU^diiU, Saj ; / X. 
Le Oonte. (with a plate.)— p. 35. Synopaia of tlus Species of Platynus and allied 
genera, inlmbiting the United States; J. L. Le Confr — p. 59. Des<rip^: ^^v of new 
genera and species of North American Frogs ; 8 F. Baird. — p. 62. On Fo,**!! Co- 
niferous wood, from Trjuc^ Edward's Island ; /. W. Dnwon. — p. 64. DeacripticQ 
of a spmea of Onuie ftnmd in WiMMmin; W. DtKUe^. — p 64, 66. UeeoriplMO ti 
Fos.sil Trees in the ooaX rocks near Greensburt^h. WestmoreUnd Co., Pa., and fospil 
fruit, in those of Beaver C x ; .1. Z King, — p. 66. Detchptiooa of new Birda of 
Northern Mexico ; l>. N. Couch. 
FrocMdinjft of lAc AwMfie^m Actuhntf of Arin mi 8mmet$, Bocton. Vol lit— 
11. On inhahnz a fusel-oil eompoaad; J. IT e^ii^p, 13. On the femetiiMi tad 
nction of the AlTuntoi-^ ; ]V. T Bumrtt. — p. 17. <^rvrtiln£r'non=5 snd osseoii* ti«!«uej; 
lb. — p. 25. On the internal structure of the craniuna of tJie Mastodon. — p. 42. Ob>€r- 
▼attons on the fjunilj of Cyprinodunts; L. Aga»nz. — p. 48. On the Signification of 
Cell-scirtiientatioo and the relations of this prooeee to the phenoroene of Reproduc- 
tion; \V. 1. Burnett. — p. 48. Chiimcters of some now fjencm of Pl/inti^, mostly from 
Polynesia ; A. Gray. — p. 65. On the development of A phidea ; W.LBumeti. — p. 6i. 
Ob^rvationsi on some new species of Cartiluginoui^ ; L. Agtumz. — p. 65. On a 
new living Cestraeion ; ^f^-^V- re^on of Deep River, North OsroUna; C I! 

Jaek-fon. — p. 70. On a new filtering apparatus ; /. P. Cooke. — p. 78. Notiajs of aer 
species of Mo<=5e^ from the Pacific island^: \V S Sfr/'h-ant. — p. 85. On the crystal- 
line form of Arsenic; J. P. Cooke, — p. 69. Observations on the Torpedo occidentaUi; 
/. ll'[yiN«fi.-~OQ a modificatioQ of Rstdiie*s photometer ; A. A, Majfa, — p. 94. Ob- 
■ervatloDS on a huge Oalilbniia Oooiferoos tree ; A» Qroy, 

JmmuU of ike Atttdemy of Ftotmid Bdmm of PMMIMtim, Seeood Series^ . 

Vol. 11. Part IV. 

Art XXVII. — Kxotic Ftmi^i from tho Schweinitzian Herbarium, priodpall J firoD 
Surinam ; revised by Rev. M. J. Berkeley and M. A. Curtis, D.D. 
XXV II L — Descriptioiis of new species of Unio ; by T. A. OonracL 

XXIX. — On some new Reptiles torn Oregon and the Western Ooaet of AfHoa; 

by K ffallowrll. 

XXX. — Embrvoni'' Development of Planoccra elliptifa ; C Girard. 

XXX L — On Baihy^natliU!i bureaiia, an extiuci bauruui of the New Red Saod- 
itoae of Prince Bdwajrd*s bland. 
XXX 11. — Monograph of die Qenus Aigonanta, LhnL, wilh desnriptiona of five 

new species ; by J! ^4. Conrad, 

XXXIIL — Synopsis of the genera Paraphola-^ and Penicilla; by T. A. ConnuL 

Annnfn of the L<!<'nt,ri of K'l'nral W^-for'! of Nf'vc Y'lrk.- - Vol. V I, Nos. 2-4. 1 8.^4, 
Viil. — On the HomwouiorphJiim of Mineral species ot the Trimethc Sjatem; 
by Jamet D. Dana, 

IX. — Descriptions of three new species of Pisidium ; by Temple Prhm. 

X. — On the Iilentity of Cyclas ele^ans, Ad. with Cyclas rhomlioidea. Say. 

XI —Catalogue of the Ttsrrestnol and Fluviatile Shells of St Thomas* W. L; by 
a. J. Shuttleworik 

XIL— Note on the OeograpMeal Distribotien of the Teirestrial HbUoeke w\aA 

inliabit the inland of St Thomas, W. I. ; bv T. Bland. 

XIIl- the AV)wrption of Parts of tlie Internal Structure of their shells by 
the animaU of Stoastoma, LucidcUa, Trochatella, Hehcina, and Proserpina ; bj T, 
Bfand. 

XI\'.— On Proserpina opallna Ad. and Hehx Proeerpinala, Pf r. ; by T. Bland. 
X V.~ Doscripiion of a neir spades of bird of the genus Ima, Lion.; bj Oto. X 

X/awrrncc. 

XVL — Descriptions of new Fluviatile Shells of the geniui Mtilaaia, Lam., trom the 
"We-stem States of North America; by John G. Anthonjf. 
XVIL— Peecriptioos of new speciee of Shells ; bj Jokk Si Rtd/M 
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Art. XXI. — On the comparative Erpenditure of Heat in differ-' 
ent forms of the Air-Engine ; by Frederick A. P. Barnard, 
Professor of Chemistry and Natural History ia the Uoiversity 
of Alabama. 

Ik the year 1840, an air engine of a very simple construction 
was patented in England by the Rev. Robert Stirling. The ef- 
fective force in this engiDO was derived from the fluctuations of 
pressure created by the sudden alternate heating and cooling of a 
body of confined air, which was driven from end to end of the 
containing vessel by the motion of a solid plunger occupying 
about three quarters of the entire cavity. In its passage, it passed 
through a regenerator constructed of parallel lamines of copper ; 
and while one end of the air-vessel was exposed to heat, the oth- 
er was furnished with a refrigerating apparatus. To the cold end 
was attached the working cylinder. This engine was success- 
fully operated for several years, at the Dundee iron foundry, and 
perhaps elsewhere. It was found to be largely more economical 
than a steam engine, of corresponding power. No advantage, it 
will be peceived, was taken of compression pumps, to give to the 
air a higher pressure than that of the reservoir ; and, on the other 
hand, the engine had not the resistance to contend with, which 
such pumps occasion. The confined air, however, was originally 
compressed to a great density. In the smaller engines a maxi* 
mum pressure of 360 lbs. to the square inch was carried — equal 
to 24 atmospheres — but in the larger ones the pressure iobe ao 

Seco3i» 2iKEi£8, VoL XVIII, No. 63.-^ept, 1854. . 21 
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higher than to 240. The maximum temperature UBoally em* 
ployed was 660^ F. 
In examining, in the March No. of this Joitmal, Mr. Joule's 

project of an air engine, I assumed, what I think can easily be 
proved, that the plati there proposed is the most economical of 
all which have been suggested, and which are at the same time 
practicable. In Ericsson's, compression cylinders of Joule, 
and the regenerators of Stirliiii:, have been umled : but I have 
shown iliat the regenciaiors are not essential to econouiy. Ii has 
however, become a mailer of interest to compare with each other 
the several forms which it has been proposed to give to the air 
engine, in regard to their economical merits; and it is the object 
of this paper to present the means for making such a comparison. 

Ten years ago, the problem here under examination would 
hardly have admitted of an a priori solution. The theoretical 
and expcriniental researches of Rankiiie, Joule, Thompson, Reg- 
nanlt, Clausius, Meyer, and oliiers, have within a recent penod. 
put it within the reach of an easy calculation. 1 shall assume 
that it has been established by these authorities : 

1st. That when ;i measurable mechanical etibct is produced by 
heat, a corresfKHidnii^ definite amount of bent erases any longer 
to exist as such ; and that the measure of this amount has beeu 
satifactorily ascertained.* This proposition is convertible. 

2d. That when heat is absorbed by a solid or a liquid, it is in 
part expended in the internal mechanical effect of overcoming 
cohesion, and in part in the external effect of pressure upon sur- 
rounding resistances ; while in part it remains sensible : but that, 
in the case of a perfect gas, there is no internal expenditure ; so 
that all the heat absorbed may be strictly accounted for either in 
outward work, or in elevation of temperature, or in both. 

3d. That consequently, when a gas expands against pressure, 
but is maintained at the same constant temperature by a just sup- 
ply of heat, the entire amount of heat so supplied is converted 
into outwaid mechanical effect : but that when, during expausion, 
the temperature rises, more heat is supplied than is so converted ; 
and when it falls, less. 

4th. That though no gas is perhaps rigidly perfect, yet atmos- 
pheric air, and those aeriform bodies genemlly, which are not 
redticible by pressure and cold to the liquid state, are sensibly so-f 

5th. *That equal volumes of different gases, however different 
in density or specific heat, when taken at the same pressure and 

* Mr. JouleV '<ovcro investigation of this point has fixed the "medianiail equivn- 
lent ' oi a "unit oi heat" — that is, of the quantity of heat which would raL»o the 
temperature of a pound of water one degree F.— at 772 pounds lifted one foot. 

f The properties of a perfect gas an ezpreMed in the law of Mariotte, yiz : tliat 
the pressure is inversely jvs the volume, temperature Ix'iiig constant ; ami in that of 
(ray T.u'^<:ac, viz: that the pressure it; directij M the temperature (above tJbe abao* 
lau ztiio), volume being constant. 
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temperature and equally expanded by heat under that constant 
pmsure, perform equal quantities of work, and therefore convert 
into mechanical effect equal quantities of heat. 

6th. That equal volumes of different gases, taken at the same 
pressure and temperatursi and niaintained during expansion at the 
same unvarying temperature, convert into mechanical effect dif- 
ferent quantities of heat, proportioned to their specific heat esti- 
mated according to volume. 

7th. That different gases expanding against pressure, without 
any accession of heat from without, convert into mechanical ef-* 
feet a portion of the heat which they previously held sensibly, 
the temperature at the nme time falling ; and that this depression 
of temperature is the more rapid in proportion as the specific heat 
of the gas is less. This proposition and the last are convertible. 

These propositions, with the aid of the specific heats ol ihe 
gases fiirniblied by Kegnault, and of the formula? of Poisson for 
the effect upon pressure and temperature produced by change of 
* .volume witiiout any transfer of heat to or from the gas undergo- 
ing change, furnish all the data necessary for computing the 
power of any species of engine driven by the elastic force of 
heated gas. 

It may be observed, in the first place, that the differential pres- 
sure which constitutes the driving force of an air engine may Ijc 
obtauied hi either of two ways : first, by employing a condensuig 
apparatus, worked by the eugitie itself, to compress a given mass 
of air, and then to sustain for a time the pressure thus secured, 
by a|)[ilicatii>ti of heat ; or, secondly, to subject a similar mass of 
air, confined in a tight vessel, sim[)ly to laiire alternations of tem- 
perature, without employing any auxiliary contrivance for com- 
pression. In some projects, a resort to both these expedients is 
aimed at ; but in general one or the other will give a distinctive 
character to the engine. 

Some projected air-engines propose to draw a fresh supply from 
the atmosphere at every stroke, and to discharge it when thestroite 
is completed ^ while others are designed to employ the same mass 
of air over and over again. In discussions of the relative advan- 
tages possessed by these different forms of construction, this di^ 
ference is unimportant. We may suppose, in every case, that the 
mass of air is constantly unchanged ; for in those in which a dis- 
charge takes place, we may suppose the discharge to be directly 
from the working to the supply cylinder, provided we suppose 
the air to be so effectually refrigerated on its way, that it shall en* 
counter no greater resistance than that which the atmosphere it- 
self would oppose to its free discharge. This being premised, 
we shall simplify the theory of the air engine, by supposing that 
idl the fluctuations of temperature and pressure which the air un- 
dergoes, take place within the working cylinder itself. The fol- 



Digitized by 



164 Prof, Barnard on the comparaiive Expenditure of Heat 




lowing illustration from Camot, by whom the first attempt was 
made, in 1824, to present a dynamic theory of heat.* 

Let A be a body constantly at the tern- i. 
perature S^, and capable of preserving 
another body in contact with it at the 
same temperature. Let B be a second 
body, at the lower constant temperature 
T^, and capable, in like manner, of pre- 
serving another body in contact with it 
at the same temperature* Let CDEP be 
a cylinder in which moves an ai^t^ght 
piston P ; both cylinder and piston being 
impervious to heat, with the exception 
that the bottom, C D, of the cylinder is a perfect conductor, and 
without capacity for heat. K represents a stand, impervious to 
heat, designed, when necessary, to neutralize the conducting 
power of C D* 

If this cylinder contain beneath the piston P, in its present po- 
sition , a gas, or liquid capable of conversion into vapor, and be 
placed upon the body A, the piston is to be supposed to rise, 
while the confined gas, or liquid and vapor, is kept at the temper- 
ature S^, by the body A. If now we force down the piston to 
its original position, tlie body A being supposed to wiihdnuv heat 
as it before imparled iL, and always to maiiiLLin the leniperature 
of the gas at S^, we shall have to expend precisely as much force 
as was develojjed during the ex[):iniiion. But if, when the piston 
has reached the lop of the cylinder, we remove the whole to the 
body H, and suppose the temperature to be instantly reduced by 
this body to T^, and afterward maintained at that point, then we 
may force down the piston with less labor than before. Thus 
th»-' using of a piston in a cylinder sianding on A may torce flown 
cue 111 another ecjual cylmder on B, and preserve an excess of 
power to be applied to other purposes. 

It is practically diiticult, if not i in possible, by mere refrigera- 
ting contrivances, to reduce the temperature of a body of ^as or 
vapor within such a cylmder. with sullicicnt rapiditv or siuiicient 
economy, to render eligible that mode of obtammg a reduction of 
pressure. But if we suppose the cylinder to be removed from A 
when the piston has reached a position short of the top, as e'f, 
and placed on K to prevent any further supply or withdrawal of 
heat, and then suppose the piston to rise by the elastic force of 
the gas or vapor beneath, the temperature will fall by the conver- 
sion of sensible heat into mechanical effect, and artificial refrige- 
ration will be unnecessary. Suppose that, when the piston 
reaches e''/', the temperature is the same as that of B, The 

♦ See njomp3on*B "Account of Carnot's Tlieury," iu the Trail's, of tlie Ri.iy. Sue 
of Edinbui^gK ^ol* part ft, 1849. 
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cylinder may then be transferred to that body, and the piston 
pressed down, the temperature remaining at T^, until a third po- 
sition, €i"f", is reached, which is such that, on again placing the 
cylinder on K, and completiug the downward stroke, the temper- 
ature will again rise to S^. It thus appears that, of a certain de- 
finite amount of heat drawn from A, a certain less amount is 
given up to B, and the difference is converted into mechanical 
effect.* 

It is evident that, by reversing this whole processi that is, by 
first placing the cylinder on K, and allowing the piston to rise to 
f!"f'\ thereby depressing the temperature from to T^, then 
placing the cylinder on B, and allowing a further expansion to 
i*f'^ the temperature being kept at by heat received from B, 
then transferring the cylinder to K again, and forcing down the 
piston to fff^ so as to raise the temperature to S^, we may finally, 
by completing the downward stroke in contact with A, transfer 
to that body not only as much heat as was imparted by B, but 
also the additional amount expended in compression, above what 
was received during the expansion. 

A gas or vajxir engine constructed in conformity with ihis prui- 
ciple, IS caj table, therefore, if worked backward by force, of gen- 
erating as much heat as is expended in its direct action, and of 
restoring the heat so generated to the original source- Such an 
engine is what Caruot defines to be a perfect thermo-dynauiic en- 
gine. It is obvious from the nature of things, that no other de- 
scription of engine, moved by heat, can convert a larger fraction 
of tfie heat drawn from the source into avaihible power, than one 
of this kind: for, if tiiere could be such an one, it would be ca- 
pable of driving this one backward, and of thus constantly re- 
funding to the source as much heat as it withdraws, while still 
preserving a balance of positive power — or, in other words, a 
balauce of effent withnnt -i cause — which is impossible. Wo are 
thus furnished with a natural limit to the power obtainable by the 
expansion and compression of elastic fluids between given limits 
of temperature. Our first object then, must be to find a general 
expression for this effect, for the perfect engine. The illustra- 
tions which immediately follow are substantially derived from 
Thompson and Clausius, and would be superfluous, had the in- 
vestigations of those writers been republished in this country.f 

* According to Carnot's theory, which wasi identical with that which has hitherto 
Im wuTerailljr reonved, the Mnoimt of bent given up to B was moC low than thai 
<)criTod from A, bat exactly oqnal to it : hence the mechuiical force exerted was 
presumed to a natimil concomitant of the transfer of heat from ft hotter to a 
citlder body, aad not a conversioa of the heat, or of any part of it, into mechaoiod 
eflfect 

\ CIausiu<i, OD the Moving Furco of Heat , from Poggendorff's Annalen, ToL 
brxix, repuMi'hed in the Lond. aiui Ed. Phil. Map^.. July and August, 1851. Tliomp- 
•on, ia the paper above quoted—aUo Load. PhiL Tnuuw, part 1, 1862, and elsewhere. 
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Suppose a column of atmospheric air, 
whose alcilude is equai to A B, to be con- 
fined in a cylinder by a piston capable of 
moving without friction. Let the pres- 
sure it exerts upon the piston at the tem- 
perature be represented by the ordi- 
nate BF. Let it expand with unvary- 
ing temperature until the piston reaches ^ 
the point G, and let the ordinate G G represent the pressure at 
that time. Let it now expand without receiving or impartiog 
heat, from G to D, durii^ which time the temperature falls to 'P, 
and the pressure to D H. Let it now undergo compression, maio* 
tainitig the invariable temperature T^, until the piston reaches 
E, a point such that the further compression, (without gain or 
loss of heat,) to the original volume, A B, shall restore the original 
tempemture S^, and pressure, B F. It is evident that the area, 
FGHDB will represent the entire mechanical effect produced 
during Uie expansion, and the area, F K H D B will represeot the 
force required to restore the air to its original state. Hence, the 
differential area, F G H K, will be the measure of the amount of 
heat converted into available force.* 

Represent the original volume of the air, A 13, by \', and the 
volume A (J by V'' ; also A D by V, and A E by \ „. Put for 
tlic original temperature, S^, reckoned from the absolute zero 
(taken at 459^ below 0° P.), and for the temperature T^, sim- 
ilar! y reckoned. Then, according to Poisson's foriuula for tem- 
peratures as aliected by expansion or compression. 

Now the areai G H DC, which measures the mechanical effect 
produced during the second expansion, may be found by integra- 
ting the expression f pdv between the limits Y'' and Y,; substi- 
tuting for p its value from Poisson's formula for pressure under 
these circumstances, viz. : 

where P'' represents the pressure corresponding to Y'^ Uence 
tiie area in (question is expressed by the formula, 

And, in like manner, P' representing the pressure corresponding 
to Y', the area P K E B, which measures the force expended m 
the final compression} is expressed by 

• Siooe tbe BurroqiidiDg medimn-Miie atiiioipli«re, lor fostance— «idi tbe com- 
pretiiflii aa much m it oppoies the espHuka, no acoonnt need be taken of it» 
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Bat| according to Mariotte's law, PY'spT'^; and we have 

y// y/ 

just seen that ^sst=-\ whence the area G C D H 1$ equal to the 

area F K E B ; or, in other words, the second expansion is ezactl7 
balanced by the second compression :— a conclusion which we 
might, indeed, have independently drawn, since the same amount 
of heat which disappears in the expansion, reappears in the com- 
pression* 

The area FGC according to the third general principle sta- 
ted above, is the measure of the total amount of heat which the 
air has received from the source, converted into mechanical ef- 
fect. To find its value we observe, first, that if jr), v and / repre- 
sent the simultaneous pressure, voluiue and temperature (luck- 

oned from the absolute zero) of any gas, the expression ^ 

be, for that gns, a constaiU quantity. And if we take p^, v and 
to express the values of these variables under ascertained cir- 
cumstances, as for instance at Fahrenheit's zero, and under a 

given barometric pressure, then ^-^-^ may be put = R, and in 

Hi 

any other condition of the gas we have j?t;=E/, and p = 

Now the differential of FGCB is pdv; whence, representing 
it by M (mechanical ellectj, we have, 

between the limito Y' and V 
In like manner, aiea K H D E ( ssW) will be 

V V" 
M' = Rr, h. I ~=^Rt, h. I. 

And the diiler^ntial area, FGUK, which we will represent by 
W, will be 

W = M-M'=:R(i'-r,) h. 1. ~. 

If PI, then, be the total amount of heat received by the gas, 
and of which the entire mechanical effect is represented by M, 
the fraction converted into available work will be found thus: 

M : W : : Ri' h. L ^ : R(i'-T;) h, 1. ^ : : H : H^^'. 

It is geometrically evident that no larger a fracnon of the heat 
absorbed by a gas fluctuating between the teni[>eratures t' and 
caa be made available, than that here represented j for the diiier- 
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ential area cannot be eiilargcd unless the curve FG rise in some 
point above, or the curve K H descend in some ]x>int below, the 
logarithmic curve ; wiuch neither can do without trauscendiDg 
ihe limit or . 

Tlie practical diiiiculty of maintaining a body of air, while 
undergoing dilatation or compression, at an unvarying tempera- 
lure, will rt'tKier it always, probably, an impossibility to work an 
engine on this principle, and therefore to rcnlize so larr^e an ad- 
vantage from the heat expended, as the extremes of temjH^ratiire 
in furnn' c and refriirorator might lead us theoretically to antici- 
pate. It !S easy, however, to secure a constant jDre5Sia*e, and this 
presents the question of economy under a new form. 

Suppose the air to expand from B to C, with miug tempera- 
ture, and a constant pressure represented 3^ 
by F B = G C, then to expand, without 
receiving or imparting heat, to D, at the 
lower pressure H D, then to be compressed 
to B, with loss of heat and constant pres- 
sure C K = U D, and finally to be com- . 

pressed to its original bulk, acquiring at a 

the same time by the compression, and without receiving or im- 
parting heat, the original temperature and pressure. The differ- 
ential area, FGHK, bounded by the parallel straight lines FG, 
and H K, will represent the balance of positive mechanical ef- 
fect. If we draw a line, as tK, parallel to F G, it will represent 
the difference of volnme of the air when at equal pressure in the 
two opposite processes of expansion and compression. C^ing 
these volumes v and t/, and the corresponding pressure p, we 
shall have (using the other symbols as before), 

— j'i whence a;'-i;=(V'-V')^—j^- 

NowareaFGHK==^ (t^-«)*=^ (V"-VO (^) 
Or, observing that dp is negative, 

Where represents the pressure at D or E, and is found in temis 

of P'^ by the formula = ^^y^ j ; after which P^ is put for its 
equal P'', 
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We have nowfonr temperatures. That which we have called 

must be raised in tlie same ratio as the volume is increased dur- 
ing the expansion at constant pressure. Put ^" for the teniprrn- 
ture at volume and also aod \, for those correspoading to 
V, and V,,. * 

The mechanical cfjuivalent of the total amount of heat in the 
air at volume V' and pressure P', may be found thus. In expand- 
iog from to any other volume, Vy the pleasure (p) becomes 



Aud tlie work done, during an infinite expansion, will be 

If, then, y represent the ratio of the specific heat of air at 
constant pressure to that at constant volume, the mechanical 
equivalent of t!ic hoat absorbed, while the temperature is rising 
irom to aod the pressure is constanti will be 

And, in the valae of W above, ^ as and 1 — 

which, substituted^ give us Wss v~V~J \'"^*] 
Whence jjj-H=-pr^Hj 

or tiic fraction of the heat absorbed which is converted into 
available work, is equal to the range of depression divided by the 
majcunum tem[>erature, as before. 

In an air engine wliich discharges the air from the working 
cylinder at a pressure above that at which it is received into the 
supply cylinder, a less sin^ple formula is required to express the 
economical ratio. In this case, if the valves are adequate to afford 
instant relief to tfie excess of pressure, the effect is the same as if 
the air, without being set free, were suddenly refrigerated to such 
an extent ns to reduce the pressure to au equality with that of 
the supply before compression. 

In this case, F B C G may represent, as 
before, the work, done at the constant 
pressure P', and G C OH, that durujg the 
second expansion. D E K L will be the 
representative of the effect of the first 
compressioQ; and FBEK that of the j 
second. 

Smim Sntti» YoL XVin» Ka 68,>— 8«pt, 18M. SS 
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Then F B C G=P'( V" - Y')^F*Y'i^ - 1 j =FV' - 1 j 

/V"\7 p/'V"/ /V"\7-l\ P'V'T"/ t\ 

AadG(;DH=^P"(-) rf-— ,^l-(v;) 

Also K ED L=P«(V,-V„)=P„V,, -l) «FV'(^)'"' -l) 

..arBEK-??,(.-(X-)-)=^^(.-J) " 

V 

In the third expression above, we have W-i the value of which 
we obtain by observing that, 

T,.T..(3'^,^T„.v(a-...v^4:(;=;;)A 

And KEDL.PT'|f[^K]''i-l] 



Whence the area FG ULK — P 

The value of M is of the same form as before, biiice it depends 
only on Y' and 



Hence 



ff"-H['i-'('-?^l^>;C-S)] 



T"-r, 



When V : : : : t'^, this expression becomes, as before ssH-^ 

When the maximum and minimum temperatures are given, the 
economy of working, in an engine of this description, depends on 
the intermediate temperatures and f'. if, when the foregoing 
proportion holds, vnry t, and not i^, we lose, either way. But 
there may be a slight increase in the economical ratio, by incress- 



iog a little above the value -— . This iact is illustrated in my 

^/ 

artu In piibhslicd in the March No. of ihis Journal. The edect 
of an increase of is npon tlie wiiole to elevate tlie source o( 
the heat, snice all that is absorbed is received above this temper- 
ature. It is hardly necessary to say that these two quantities may 
be made to vary, by varying the proportions of the cylinders of 
the engine, or the position of the cut-off. 
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In the engine of Stirling, and all others resting on the same 
principle, wo arrive at a similar form of expression for the eco- 
nomical ratio, though the expression for the work done assumes 
a simpler shape. In order to fix our ideas, we must first examine 
a theoretic case, which, in practice, it is somewhat difficult to 
realize. 

' Lei A B be an air-tight cylinder, in which ^* , 

a piston P, capable of moving without fric- v ""^ ^ ^ 
tion, separates completely two equal masses 
of air, C and 0', Suppose that, by the al- 
ternate and instantaneous changes of temperature of these mass- 
es, the piston traverses the space LL^ When it reaches one of 
these limits, let the temperatnre of the air before it be i', and of 
that behind it v Then, by an instantaneous change, let the for- 
mer temperature rise to t"^ the maximum, and the latter fall to 
which is the minimum. There are but two volumes here to 
be considered, and we may represent the minimum by Y and the 
maximum by Y'. Put also r = pressure at minimum volume, 
and P SB pressure at maximum volume, both being taken at the 
end of the stroke, and before the change of temperature. Then 

X* 

the maximum pressure will be P~ ; and in accordance with what 

we have already seen, the positive power exerted at cacii stroke 
will be 

PVt^/ /V\7-1\ 

r-i^V W ) 

And the resistance (v')^ ) 

w==;c;-.)(.-(X)'-) 

But, ifi order to elirninule r', so that the ex[)iession may' con- 
tain only the maxiinuin and minmium temperatures, which, bring 
those of the sonrce of heat and the rf^fi iu^eralor, may be supposed 
to be controllable, or known, we may take 



~ whence 



Also, as in the former rase, the meclianical equivnlent of the 
heat imparted is, (vol. being constant during the heating,) 



Whence 
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If, in the expression for W, above , we make V, variable, we 
shall find that the maximuni effect is obtained iiom a body of 
air, oi which the mioimum bulk and pressure are expressed bf 
PV, when 



An expaoBion to a volume approaching or exceeding two-fold 
is therefore usually necessary to obtain the greatest effect ; aod 
the ratio rises rapidly as the maximum temperature is increased 
while the minimum is constant ; the index ff; being about 2*44 
for air. For a maximum temperature of 480^ F., and a minimum 
of W^, will be 1*8 Y. For 750^ maximum and the same mioi* 
mum, Y' will be 2*25 Y. 

As the expression ) ^ measure of the heat 

niade available, it is evident that the economy will increase with 
the expansion ; but there occurs here, as in the other form, a 

negative pressure at the end of the stroke, after passing a certain 
limit P', which has been taken for the final pressure, will be 
expressed thus, 

In the two cases above supposed, P'=-69P for the first, and -52? 

for the second. 

If we would impose a condition that there shall be no negative 
pressure at the end oi the stroke, or that the final pressure bhall 
bear any ratio, expressed by 71, to the resistance, we shall have 

F.„P=P-(^) .or«=-y ; 
and if we make n»l, we shall have 

^ which limits the expansion to about once and 

a half the minimum volume, in the cases foregoing; being 
equEd to 1*4 V and to 1*6 V in those cases respectively. 

By substituting 2Y and l-dV successively, for Y', in the ex- 
pression - ju, we ^od that the fraction of heat con- 
verted into available power is -25, in the first instance, and -15 
in the secoiid. Engines upon this principle will not therefore 
compare, ui point of economy, with those which use compression 
cylinders. This will be manifest by comparing these results with 
those given in the March number of this Juunial. It is true that, 
by the use of the regenerator, there may be thooretioally a large 
saving. Ail the heat absorbed, which is not expended in work- 



Digitized by Google 



in different fonns of the Air-Engine, 



173 



ing, may, in theory, be taken up again by a regenerator; but it 
does not follow iliat all may be agaui restored to the air. In 
order to save all the heat, the regenerator should be capable of 
reducing the temperature, at the close of the stroke, to r,,; but 
all which it absorbs between and will be lost. Moreover, a 
regenerator cannot maintain a temperature lower than on its 
coldest side, so that it will be incapable of alone depressing the 
temperature sufficiently. All the heat taken in cooling between 
the limits just named, is invariably lost. 

There is, of course, in this form of engine, as in that which 
employs compression cylinders, a point beyond which a regenera- 
tor would be of no avail. This contrivance is conlined in its 
efficiency, to the limits of temperature, t and If we put these 
teiuperalures equal to each other, we shall have 

Thus, in case that ^* is double of ^„ which will be approxi- 
mately the case in {vactice, theie will be no advantage derived 
from a regenerator, when the expansion exceeds, 2^7; but as 
this ia beyond the limit of maximum power, the limitation is of 

little practical importance. 

The difficulty of employing a regenerator with thoroughness 
at all, is a more serious disadvantage. Stirling was able to pass 
but a portion of the air through this contrivance : and, as a gen* 
end rule, where the working piston is in direct contact with the 
air during the heating process, a certain portion of the mass must 
escape heating or refrigeration, or must be very imperfectly af* 
fect^. Moveable regenerators, to take the place of Stirling's 
plungers, have been suggested by several persons ; but besides 
that their weight would be an objection, they would be less easily 
kept down in temperature on the cold side, while it does not ap- 
pear that they have any decided advantage over fixed ones. 

There is also great difficulty in applying furnace heat to the 
air in these engines. This was one of Stirling's most serious 
troubles: and mainly in consequence of this fact, it is probable 
that no new attempt will be made to construct aa engiiie sUiCtly 
on ilic J principle now under consideration. 

By a modification of the principle, however, and by employing 
two supply (or heating ) cylinders, \\\ aid of each working cylin- 
der, in one of which the air is in preparation, while in the oilier 
it is expanding into the working cylinder beneath the piston, an 
apprt^ach may be made to a realization of the degree of power 
whu'li tlu'ory indicates. 

Those wiio have turned their attention to the planning of en- 
gines without compression cylinders, have done so chiefly for the 
sake of getting rid of what has appeared to them a great evil, in 
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the resistance of the supply cylinders. But to secure the same 
power from tlie saiuo mass of air between the sanie limits of leai- 
pernliire, on this princi|)le, we nnist emj-loy a degree of expan- 
sion which will prodnce jtrcrisely the same negative pressure at 
the close of the stroke, wfnrh the compression cylinders rreate. 
If we work without negative pressure, we do only what ran be 
done in the other form of enirine by lonizthetHtig the ciit-ofT. 
And it", in this one, we use air previously condensed, as Stirling 
did, we do only what Ericsson is doing now. Moreover, if we 
allow no negative pressure, the range of temperature through 
which we work, must be very limited. 

ll is true that the pressure, per square inch of piston siirface, 
will, other things being equal, be in favor of the engine without 
compression cylinder. But it is a fallacious conclusion to infer 
that therefore the effective power of the engine will be increased. 
If we put a to represent the area of the piston, then the length of 

V'-V 

the stroke will be ; whereas in the other form the stroke 

19 — J and this larger motion is a full coni|icnsation, other things 

being equal, for the less mean pressure. On these accoants, and 
from the much greater facility of heating and cooling the air on 
the Ericsson plan, the preference seems to be due to that form of 
the engine. 

It Is to be observed that, in all these comparisons, the mass of 
air heated is supposed. to be the same. To compensate for the 
disadvantages of engines on the Stirling principle, it has been 
proposed by some to greatly increase the volume of air heated, to 
make the expansion a less fraction of the volume, and thus to 
carry a high pressure to the end of the stroke. This is to con- 
tradict the principle apparctu in all the lormulae above obtained, 
that true economy requires a large range of fall in temperature m 
working : for thoui^li the regenerator is presumed to compensate 
for the absence of this, it cannot do so unless, as hi Stirling's 
engine, it acts upon the air in the cylinder itself, or at least with- 
out allowing it to expand beyond the capacity of the cylinder — 
a matter of great difliculty — and at best it furnishes but an inade- 
quate comjU!nsation. Moreover, as much advantage is gained by 
increasing the mass of air heated, in one form of engine, as lu 
another. And since one of the main ditliculties is to heat the air 
at all, it is an unwise expedient to attempt to provide against 
other disadvantages, by adding to this very sorious. and hitherto, 
on th(^ lariM^ scale at least, apparently insurmountable one. 

It is pcrhajts worth considering, whether a more serviceable 
encrinc ilian has yft hncn uivented. might not be made by com- 
bining, to a certain extent, the two principles. If two supply 
cylinders alternately furnish the charge for one working cylinder, 
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and if each supply cylinder aomewhat condenses its charge and 
holds it eipoaed to heat, while the other is acting, and finally if 
the heated charge is not now, as in Ericsson's plan, forced into 
the working cylinder, but allowed to expand into it, we shall 
have probably a more thoroiii^h heating (or tinK Tor it at least) 
than lias yet been secnred, a higher mean pressure (compensated 
however by reduced length of stroke) and what is of })rinc![»al 
importance, a larger working range of depression of leni[)eratiire 
Without negative pressure, than either priticiple alone will fur- 
nish. The number of parts would be increased by such a con- 
struction, and the machme would become less suited for locomo- 
tion than at present ; but, as the supply pistons would act alter- 
nately, there would be no larger amount of friction to overcome 
than in Ericsson's. 

One of the most serious obstacles in the way of the success of 
the air-engiuo, is the dilliculty of obviatmg the elfects of the 
great heat m the working cylinder. This is injurious or desUuc* 
live to every thing organic, and renders close 6. 
packing almost impossible. Could a liquid 
be found, capable of enduring a high heat, 
this might be made the medium of transmit- 
ting pressure, and the working cylinder might 
he kept absolutely cold. Let abed, for 
instance, be a cylinder, in which moves the 
piston, P. Let this cylinder communicate 
with the lai^er one A B C D, closed at top, 
but communicating with an air heater, by 
the va\ve E. A B C D being filled with a 
liquid, and also abed, up to the working piston, air may be ad- 
mitted to the first, which will transmit its pressure through the 
liquid to the piston. A valve, F, may then discharge the air. 
By keeping the bottoms of the vessels, and the connecting chan- 
nel, cold, the working cylinder will be likewise kept cool. No 
known liquid, however, would answer this purpose, unless it 
should be oil ; and that would not answer at the high tempera- 
tures which have been pro])08ed. 

Perhaps the idea is not entirely absurd of filling the chamber 
A BCD with the fusible alloy of lead, tin and bismuth, which 
liquefies at about 212^ P. The high specific gravity wonid 
render great change of level undesirable, and hence A B C D 
might bear a large ratio in cross section to abed; while the lat- 
ter cylinder might still contain oil, and the alloy might be chietly 
conniicd to A BCD and the commutiicating passage.* By this 
means the temjxjraturc of the working cyhiider rniuht be kept 
lower than that of a high pressure steam engine. The tendency 
of the alloy to oxydize would be an evil which would require to 

* Below the range of the pistoD,Jiowerer, abed should be equal to A B C D. 



Digitized by Co^e 



176 



West African Huniceam, 



be provided against in some manner — perhaps by employing air 
previously condensed, of which the oxygen had been converted 
into carbonic acid by passing thoroughly through the (ire. 

Since the great advantages which the air-engine holds out 
seem to be so nearly within our reach, and since we seem at 
present to be debarred from them only by obstacles such as the 
ingenuity of man has heretofore repeatedly surmounted, it is not 
only greatly to be hoped, but even to be reasonably expected, 
that we may soon see the invention perfected, and the important 
object which lias hitherto iu a gieat measurti IrusUiited eifort, 
successfully achieved. 

Umveniij of AlaUuua, April 25, 1854. 



Aar. XXII.— On the first ffurrkane of Sqftemher 1853, in ths 
Atlantic; with a Chart; and Notices of other Stonne: by 
W« C. Redvield. 

(Concludeil from p. 18.) 

West African Hurricanes^ and Oales of the Eastern Atlantic 

b^ween the Tropics* 

As the great hurricane whose path we have alrendy indicated, 
appears to have been of African origin, u may he well to show 
that the occurrence of storms in this region is not uncommon. 

1. A violent hurricane swept over St. Nicholas, one of the Gape 
Verde Islands, lat IG" 33' N., Ion. 24^ 20' W., on the second day 
of September, 1650. Its duration exceeded twenty-four hours ; 
although the chief damage was done in three or four hours, dnnng 
the rooming of that day. AU the crops, and nearly six hundred 
houses, were completely destroyed.* The marine accounts from 
the vicinity, date this gale on the third ; doubtless in nantical time. 

The ship Sir Robert Peet^ for Bombay, after a run of about 120 
miles from Bona Vista, encountered this hurricane Sept 3d| and 
was completely dismasted. 

The New Margaret was dismasted in the horricaDe on the 
same day, in lat. 18^ N., Ion. W, 

Ship Sir Edward Parrff, was in the hurricane Sept. 4th, off 
the Cape Verde Islands, St. Antonio bearing E. N. B., about 80 
miles, [lat. 1%^ 30' N., Ion. 26^ 40^ W]. It came on from east- 
ward, increasing in violence till it blew the masts out of the ves- 
sel, while under bare poles. 

H. M. S. Portland, encountered the gale in this vicinity. 

The Eliza Johnson was spoken Sept. 20, in lat. 6*^ N., Ion, 
22^ W., having lost mizeumast and topmasts in the gale, about 
two weeks before. 

* London Timea, Feb. Itt, ; p. S. 
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Most of these vessels pnt into Rio Janeiro, where these reports 
were obtained by Capt. Theodore Lewis, irom whom i received 
them in New York. 

lean find no reason for doubting the continental origin of this 
hurricane. Its progression was evidently slow: and its snbse- 
qneiu conrse is placed under some doubt by the following report 
firom the fiuastlL 

The Rtissellj from Salem for Rio Grande, was spoken 24th 
Sept., lal.. N., Ion. 20^ W'., by the Richard Thornton, arrived 
in the Tiiames frnm Batavia, and reponed bavins: experienced a 
hurricane on the tufi Sept., in lat. 2^^^ N., ion. 32^ VV., in which 
she lost fore-topmast and main top-gallaQt-masls, boats, d^c, also 
topsails, courses, jib., etc. blown riway. 

The position and date here ^iven, led me first to lay down the 
track of this gale as having recurved on a roiUe which passes 
between Teneritfe and the Azores. But the meteorological ol>- 
servations made by the British consuls ailhe Azores and Madeira, 
for the English Government, with other observations collected 
by Mr. Hunti Consul General at St. Michaels, which were com* 
manicated by the government to Col. Reid, and by him kindly 
sent to me, do not render this course probable: unless the gale 
paned near to the Canary Islands, from whence no definite re- 
port could be obtained. The route of the gale, therefore, was 
probably westward ; corresponding to Track xznr. If we sup- 
pose the correct latitude to have been 18^, instead of 28^, it will 
place the Russell in a far more probable position, and one which 
SNfficlently coincides with the foregoing reports. The iiantical 
date, however, will then appear about one day in advance ; onleas 
the progression of the storm was at the low rate of abotit five miles 
an hour The log-book of the Russell might solve these doubts*- 
On the westerly course thus indicated, the gale may have passed 
Bermtida about the t5th of Sept., where there were full itidica* 
tktos of the proximity of a slow moving gale. This wonid show 
an average progression of between eight and nine miles an hour. 
Track xxiii. 

2. Mr. Piddington has adduced the case of a cyclone passing 
ont from the coast of Africa, to the northward of the Cape de 
Verdes, on a VV. by N., or VV. N. VV. course, giving to the ship 
Decofishire as she first stood to the S. S. VV., and then hove to, 
about 120 miles westward of St. Antonio, a severe gale from 
N. E. to South.* 

I add here notices of three other gales, in this part of the At- 
lantic. 

3. The Suprrior^ from Harbor Grace for Barbadoes, reports as 
follows : Oct. i4ih, 1850, in lat 24^ 59', Ion. 47"" 10', experienced 

* Plddit^gloii^ Horn Book for tlMlAW of Stqnns; Sod odttioii, p. 81. 
8mii»8DiM,yoLXVIII»No.SS/*Sept^lS54. SS 
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a terrific hurricane, wliicli capsized the vessel at 5 a. m. ; cut 
away both ruasls, when slie righted, and all hands i^oi safely <in 
board again : water eighteen inches above the calkin floor; suc- 
ceeded m clearing the wreck, and getting nnder jiiryrnasts. 

4. Ship Dnninsms, from Philadelphia for San Francisco, on 
the 18th of Ocioher, 18r,0, in lat. 25^ 58' N., Ion. 4P 1'^' VV., 
enc(»uniered a severe hurricane, S|')lit foresail, main spenser and 
jih; also blew away main-iO[;sail : after the slortnsails wero blown 
away the ship bern?ne nn manageable. On the night of the lt?ih 
the hnrricane niuderated. — See the po&iliuos ou ihe Chart; 
marl^ed xxv and xxvi. 

The next case, in Sept. 1853, T find in Maury's Sailing Diroc- 
tions, (nh edition; received tVorn iliHanthor. 

6. The sliip John Wade^ for Sati Francisco, Sept. 27, lat, 
17^44' N., Ion. 35^ 10' W. ; barometer 29 90; wind E., fresh 
breezes arid clear. Sept. 28, lat. 15^, Ion. 34^ 50', baronteter 
29'40 ; winds E. and E. S. E. First part, fresh breezes ; middle 
purl, slroDg gale. At 8 a. m. hove to under close reefed mnin- 
topsail. At 8, barometer 29 60: at 10, 297; at 12 n., 29-3. 
Sept. 29, lat. 14o 32', Ion. 34^ 31', barometer 29 60 ; winds W., 
S. S. W. Heavy gale, with yiolent sqaalls of wind and rain ; 
middle part, sharf) lightning; 1 alter pari, moderate; made sail. 
Capt. Litila adds, i ihiiik I was near the track of a htir» 
ricane*" 

The position of this gale appears to coincide nearly with the 
ronle of our hurricane of Track xut, which was four weeks ear- 
lier. The reported directions of wind indicate that Gapt. Liule 
eroasad tiie center-path while within the limits of the gale. See 
xsxi of Chart. 

6. To this series may be added a gale or hurricane encountered 
by Capt. Lavender, in the ship Raman^ from Canton, Aug. 21, 
1832, in lat 12^ 51' N., Ion. 26' W. : in which, according to 
Gapt. L.'s memorandum, — split the fore-toi.sa l, and scudded five 
hours under bare poles : ending with cross seas from N, E. and 
southward. The center*path of this gale was probably a liule 
south of track xxiv on the Chart. 

Other notices of gales in this region have met my eye, in for- 
mer years ; and one shipmaster slated to nie that he had ♦•nconn- 
tered, otf the (Ja[)e Verde Islands, a severe cale of three days 
duration. This seems to indicate a retnarkabiy slow rate of 
progression in that gnle. 

7. Capt. Filzroy mforrns us. that on leaving Rio .Tanoiro l"ir 
the Cat)e Verde Islands, early in August 1830, fie first steered 
eastward and crossed the equator far rnst, winch carried him into 
that tract of ocean brtween the t ration witich "in August and 
September is subject to wesicily winds, — sometitnes ejtlremeif 



Digitized by Google 



Inter-tropical Hurricanes of Eattern Alianiic. 



179 



Strong. — and enmmitered a very heavy ^ale : aUhongh so near 
the etiiiarnr."* "^rhis is likely to have been one ol the gn'rs of 
August which afterwards visited the western and northern por- 
tions of the Atlantic, with great severity. Indeed, I strnngly 
snspecl this to have bocn the aale which passed St. Thomas on 
the 12th, and New York on llie ITih of the month; as shown in 
my first paper on the cfiaracter and progress of these galos.f 

Capt. Fitzroy states, also, that at Port Praya, [laL 14*^ 63' N., Ion. 
23^ 30^ W.,] no vessel shoidd deenfi the bay secure during July, 
August, September and October,:|: because southerly galea some- 
times blow with ao milcK strength, and the -rollers sent in by 
them are so dangerous to ships ; and having experienced the force 
of these galea in the vicinity of the Cape Verde Islands, be con« 
fidently warns those who are inclined to be incredulous about a 
gale of wind being found in 15^ of north latitude ; beyond the 
[supposed] limits of the hurricane regions.^ 

8. If from this inter-tmpical field we extend our inqnirtea 
northward to the Canary Islands, in lat. 28^, near the African 
eoaaty we may learn of other active cyclones thai have crossed 
these Islands, in pursuing their orbital course to the shores of 
northern Africa and southwestern Europe. The route of one of 
these storms which passed near the Island of Madeira in October 
1842, as shown by Col. Reid, is seen on the Chart. || 

9. I find record of another great storm, which passed over the 
feland of Tetierifle, on the 6th of November, 1826. 

Track svtii, seen further westward on the Chart, is the infer* 
red route of a severe hurricane, in 1828, which was reported to 
me by Capt. Corning : long known as an intelligent merchant and 
navigator. 

These several cases, together with Col. Reid's BerninJa hurri- 
cane of Sept. 18i59.1! the track of which is seen on llie Chart, 
and that of Capt. Maclean of Sept. 1853, of which reports are 
aunexed, are snbniittcd as indicating the general conrse of pro- 
gression of inter-lropioai cyclones, in the ea^lcrn Atlantic; and 
their occasional identity, as well as systematic conformity, with 
those which visit the more nortliern portions of this oceanic 
basin. 

• Vo^rag€ of the Adventure and Beagle, (Survejing vessels), voL i, pp. 1 aad 3. 
4 Thw Joarnal* Firat Series, voL u. p. 84-38. 

jTlje^y are the m(»tith« which constitute the **hurnc.ine season" of the Windward 
Talnn 1- of tlic We^t In ti« -. whore, w<' have fonnerh- lunvn. the hurricjU)e«» nmve 
frutn a more ea<«ten) portiua uf the Atiantia We have uuw, more tlum presumptive 
•vidwiee of th«tr Afitcan origin. 

^ Voya;,'eof Adventure and Don^lo. vol. i, p. 63. 

\ S Mr'uW rr.-n-^-w.f -he Dcvelupmf^nt nf t?ielaw ..fSform*!, p. 275—279: 

"Where is fotitul i\\mt aii acc<nmt of Ji tjalc m the 8. K. part ot" the M**dit»-n an< an. 

^ For a full account of thiii hurrifane, &tie CoL Reid's Attempt to Dt:velu|Hi the 
kw of Slorma: 2nd Edition, p. 444-448. 
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Capt. Maclf:an's Hurricane, of Septewber 27lh. 1853. — ^Tn 
passing over ilie several violent hurricanes ol the past Autumn, of 
which I have more copious notices, I select only the present 
case, because its reciu vauon was east ward of Bermuda. A good 
account of thisstorni is given in the Lnndun Shi[>f»ini; Gazette of 
November 8ih, byCapt. Maclean, who had sfiidn il ihe cycluues, 
and was thus well prepared to meet tht^n ( nj* ! li» ncif^s. 

His 6ihip, the Gilbert MunrOy left the LNlaiid cf St. Lucia on 
the 8rh of Seplemher. and lost the trade wind on liie 13ih, in iaL 
24^ 33' N, Lielu winds followed, with a high harotueter, till on 
the 26ih the weather became dark and gloomy, and the wind 
veered to E. S. F}. and S. R. At noon, in lat. 33^ 10', Ion. 
69^ 07', the aneroid barometer had fallen j\x\\s, and the mercu- 
rial barometer began to sink also. In the night followinsr. the 
wind, at S. E., increased to a fresh gaie, with sqnalls: [Baiuff 
under the ri^hi limb of the gale, then near its point ot rectirvaiioii.j 
At 4 A. M. of 27th the wind abated ; bnt as the morning advanced 
it again freshened, from S. S. B., and the bar. had falteu i^ths; 
at 10 A. M. hard gate, and bar* still falling; made the necessary 
preparation*, being certain, from the direction of the wind, that 
Ihe center was to the S. VV., if a rotary storm, and would soon 
overtake in its progress northeastward, and that we should 
then have the ffale from an opposite point. 

At noon of 27th heavy gale at S. S. E., and heavy sea ; lat, 
35^ 19", Ion. 56^ 36' ; rain fell in torrents till 1*30 p. m., when it 
ceased ; barometer falling rapidly. Soon after there was a Inll, 
and in ten minntes a full calm. Being now certain of an oppo> 
site wind, had but jtist time to prej>are for it, when it burst upon 
us wiih increased fnry frtim N. W., veering afterwards to N. N. W. 
and N. N. E. At 2 p. m. it blew a perfect hurricane, with dan- 
gerous cross sea. At 2-30 p. m. the ship was blown on her 
beam-etids ; but with great exertions was payed off before the 
wind, and mn admirably. It continued to blow with great vio* 
lencc till near midnight ; when the wff»d hacked toN. N. W., ilie 
barometer rising ; and at daylight of 28ih had abated to a coai* 
mon gale. Ai 8 a. m. more moderate. 

Capt. M. commends a knowledge ul Lhe law uf storms to every 
shipmaster and nanlical man. 

The brig Samuel and Bdward. reports having experienced the 
hnnicane Sept. 2Sth, lat. 34^ 40', Ion. 56- 20', from S. toiS.; 
lost sails, ifcc, and lay tnn hours under bare |X)les. 

The Schooner Tl^erac/a took the gale in lat. So*^, Ion 59^,* 
a!id whiU^ sruddmg nnder close reefed sails, was taken aback by 
the liiiriicanc from N. VV". 

At Bermnda, lat. 32^ 15', Ion. G1° 40', heavy rains at this pe- 
riod, with a very strong N. E. eale [force marked JU], from about 
Qoou of 26th to cveuing of 27ih, veeaag to N.; thus siiowii]^ 
a 
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the left sid*? of the cyclone. Barometer at 4 30 p. m. of 26ih, 
29 72. At 7-30 a. m. of 27ib, 29 84* See Track xxx of the 
Chart. 

The forpgoing notices of storms of iiiier-tropical origir) in the 
easiern Aiknihc, may serve lo show their analogies and relations 
to those previously traced in the western Atlantic, and iti the 
North American slates. Let us now pnss westward in the same 
parallels, to the nearer portioas of the Paci^c Ocean. 

Gaits of the Eastern Padjic^ near the Mexican Coast. 

Onr direct knowledge of the paths of these gales is necessarily 
limited ; but the interests of an increasing commerce, as well as 
of meteorological science, claim the notices which follow. 

L li*\ie Joseph Built on or abont the 2A\h of June, 1S5Q, 
encountered a severe gate of wind, near lat. 16° N., Ion. 107® W., 
[260 miles from the shore of Mexico,] which carried away her 
mainmast. I have no further accounts of this gale. 

2. The barque Como, on the 5th of August, 1850, in lat. U® 20^ 
N.,'lon. 117^ W., eticotintered a severe gale, commencing at N. 
and veering to W. and south. Lost sails and hnlwarks, and sus- 
tained much other damage. These winds denote a course of 
progreesion -corresponding to that of the hurricanes in the West 
Indies, and that the vessel was in the left side of the storm*path. 

3. Niagara's Hurricane. — The Niagara was dismasted in a 
hurricane Sept. 9thy 1850, about ninety miles south of Acapnico : 
pat. 160 16' N., Ion. 99° 50^ W.] 

The Diana, Sept. 1 1th, lat. 22<^ N., Ion. 116® W., had a severe 
hurricane from N. E., veering to S. VV. ; blew five hours; vessel 
hove on beam-ends. 

The Diana's position was in the left side of the storiii-path, but 
near to the axis hue : the progression of the storm benig still 
noi iliwesterly. Its course of [)rosiression from the Niagara was 
34^ north of west ; or W. N. VV., nearly. Its rate of progress 
was nearly twenty-three miles an hour; allowing no error for tfie 
uaiiiical dates. Part of the track falls on our Chart. See Track 

XXVIII. 

4. The Laura, Sept. 26, 1850, lat. 26° N., Ion. 123° W., in a 
severe gale was thrown on her beam-ends; lost cargo, &»c. I 
have no further account of this gale. 

5. Tfie Kingston, from San Fraticisco for Panama, experienced 
a severe gale on the Mexican coast, and was thrown on be iiii- 
ends, Oct. 1, 1830, in Int. 14^ N. ; and reports tliat the gale 
swept the whole coasi with great violence j as may be seen la 
the succeeding statements. 

The Belgrade, from San Francisco for Realejo ; Oct. 1, fine 
breeze from VV. N. W., and heavff swell from E, At 10 p. m* 

• From Signal Stitioii Repoitt in BwmadA Quettt. 
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\v\\n\ hauled suddonly to S. E., with increased force and squally 
appearances; at niidin^ht nnder single n^efed topsails; 1 a.m. 
suil increasing, with vivid liizlitinni; and heav^^ rniti ; 4 a. m. split 
fore-iops;nl : S a. m. Inst foresail ; gale increasing to a hurn^nne; 
thrown on boani-onds, wiili los? of mriin and niizen -topmasts^ 
wiifi head of mainmast, wheii the slufi rii^hted a little. At I 
p. M. Oct. 2nd, hurricane stil! increasing, ship on her beam-ends; 
lost fore-lopinast, with much other damage ; at midnight, Mow- 
ing as hard as ever; at \ a. m. Oct. 3d, more moderate, heavy 
rain ; Oct. 4ih, iat. 18=> \ V N., Ion. 104^ 6' W., made for Aca- 
jkiIgo. It may be seen that this vessel was on the right of the 
axis path of the storm. 

The Galindo^ on the same route, experienced a severe hurri- 
cane on the 1st and 2nd of October; was thrown on beam-ends 
and dismasted ; and arrived at Acapulco at the same time with 
the Belgrade. 

The Lavinc^ off Cape San Lncas, the soiuhem point of Gaii* 
fomia, Oct. 5th, was thrown on beam-ends in a violetit hurricaiie, 
and lay twenty-one hours. 

The Fantiffi from Mazatlan, in the gulf of California, for Saa 
Francisco, was damaged in the gale, on the 5th and 6th of Oclo> 
ber, and put back to Masattan. 

The progress of this hurricane, during four days, appears to 
have been N. W« by W., nearly ; at a rate not exceeding ei^ht nr 
ten miles an hour. Part of this track falls on our Chart : Track 

XXIX. 

6. AiiA«0N*8 HulUttcAifB. — ^Thc brig Amazon^ from New York 
for San Francisco, encountered a severe hurricane Oct. 3d, 1850, 
in lat. 13"^ 30' N., Ion. 116^ 50' W. ; which commenced at S. W. 
veering successively to S. E. ; E. ; N. ; VV. ; ending at S. VV. ; 
in which lost main-topsail and foresail. C ijit. Walt stales lhat 
the gale was e{;nally severe as those i;i the West Indit-s. This 
off-shore hnrttcane was colem})oraneous with lhat last noticed. 
'J'lie following is drawn fiiMu the account wliich was published 
by a fyassenger of the Amazon. 

Oct. 4lh, lat. 13^ 40' N., ion. 1 ur :]0 W. : last nisht the brig 
encountered a hurncane, preceded by squalls from S, \V.. with 
heavy rain. The sq»jalls increased in number and intensity, 
lifitil 5 p. M., wIk'u ihe hui rieanc commenced ; brig nnder close- 
fi «'[< d fore-topsail and mai!i>;nl. Capt. Walts piil his vessel be- 
fore ihe blast, or " scu(ided her. Tiie tempest rasped dnrini: the 
night, with iiiotneniarily increased t'nry. It veered from S. \V. 
to due south, thence to S. E., and thf^rire to N. E. and north, 
and from thence to S. W.. th»is making the circuit of the com- 
pass! According to onr reckoning, it veered thirty- tour points in 
the space of six hotjrs; during which time the brig was kept be- 
fore it, iu which lay our ouly chance of escape. At 4 i. m. the 

• 
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ibmail was blown from the yard, anO the vessel was then bronght 
to the wind, but could not withstand the tornado, and was blown 

directly down on her side, or beam-ends. Apprehending she 
would foniider, the order was given to put her again before the 
wind, but the altcmf t was luisiiccrssfnl. As a last resource, the 
main-topsail wa^ Icl go, wlieii blie paid olf, and das^hed away like 
lighuiing before ihe tempest. She was kept scudding nil the 
hiirncaiie ceased and was then laid to in a heavy gale from S. W., 
whicti Julio wed the hiiriicane. 

From I fie above we may infer that the course 
of the vessel while sciiddiiifr. was not unlike 
that shown in iliti annexed ficrnre. 

The short hme in which the brig ran entirply 
round the axis of the gale, after entering iis 
violent porriou, shows that its diameter was 
small ; and that its progression was rpmarkahly 
slow. This slowness is also shown by the ° ^^r'Tf.rnn 
manner in which the bri^, steering N. for San (JJ ^iJ'* 
Francisco, was able to ovrrtahe the cyclone, and 
run into it, upon its southeastern side, where its wind was sonth« 
westerly. Hence, too, after clearing the vortex.of the cyclone, 
and heaving to, the duration of the exterior portion of the gale 
was 80 much prolonged, notwithstanding the drift of the vessel 
was in a direction opposite to the progression of the storm. It is 
probable that this progression did not exceed four miles an hour; 
and it may have been less. 

This is a slower rate of advance than I have yet found on the 
Atlantic; but it accords well with other cases which have oc* 
curred within the tropics, in the Indian Ocean. It appears, also, 
as having some relation to the slow rate of advance already 
noted in the cotemporaneous in*shore hurricane of the Kingston, 
Hence, we may infer, that the great current of rotation in which 
ihe cyclones are imbedded was at this period and in this r^inn, 
91 least, comparatively sluggish and inactive* We have noticed 
a similar condition in the Eastern Atlantic, in the previous month; 
in the case of the Cape Terde hurricane, of Track xxiii. 

7* Gapt. Bonn's Gals, or Oct. 1861.— Oapt. Bodd*s steamer 
from San Francisco, for Panama, was on the 2l8t of October in 
lal. 22° 07', off Cape San Lucas. At daylight of 22d the wind 
was very high, hauling to S. E., preceded by a heavy swell from 
the same qiKirter, The trale blew heavy from S. E, and ihen 
comnienced hauling in N. l i., and l)lew still more heavy : hanan- 
eter 29 75. He had now crossed the entrance of the(iiilfof 
California, to wuhni sixty miles ofCajie CcMientes. At -1 p. m. gale 
abating, and hauling to the westward, going r(Tnnd by the north. 

The winds in this case appear to indicate that Capt. Budd fell 
under the rigiu hand or iioithern side ol the gale, as it i&rst ap- 
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pmehed ; sod thai the gule recurved northward, upon the eoiH 
tigcious portion of Mexico, before the axis of the stonn had 
reached the potilion of the ship. See Chart. 

8. Panama*! Galx, of July 1852. — ^The Panama^ expert* 
enced a hurricane July I6t 1852, in let. 15^ N., Ion. U50 W. ; 
which lasted ten hours: carried away top-gallant-masia, yanl% 
sails, <S&c. 

Extract from logbook of ship Empire, bou?id for San Fran- 
cisco: July I9th, 1852, commences wiih heavy gales and bad 
sea, from llie north; under double-reefed topsails aud courses: 
[shi[) in front part of the gale, to the left of its axis pcithj. At 
8 p. M, heavy gale from N. i\. \V. ; at 10 p. m., very heavy gale; 
hove the shijj u» under ti i [ it -reefed maiu-iopsail ; miduiiiht, ?ale 
increased to a huniLaue ; Uie niaiiiinast went by the buard, 
tagetlier wiih the niizenmast, fore-lop-gallant-masl, &.C., with 
every iliiug attached ; blowing a complete tyi)hoou. At 5 a. m.. 
succeeded \i\ clearius^ the wreck ; at 7 a. m gale had in soine 
n^ieasure abated, atid at S a. m. got llie ship before the wind, then 
blowifig from S. S. VV. ; at noon of 20ih, ouly a brisk gaie Irom 
S. S. E. Lni. hv areoimt, 17^ 4' N., Ion. 117^ 35' W. 

This could have been none other than the I'anama's gale, mo 
vuii: "u a course between 30^ and 40^ north of west: and. if 
there be no error iu the Panama's date, at the rate ouly of about 
three miles and a half per hour! 

This slowness of progression, in the three hurricanes of the 
Panama^ Amazon^ and Kingston^ is of great interest for naviga- 
tors in the Pacific. For it shows how perfectly the exposure aud 
safety of their vessels, during such hurricanes, are pieced in their 
own control ; at least, in cases where sea room on all sides is af- 
forded them. Thus, if the master of the Amazon had compre- 
hended the character of his hurricane, or its law of rotation aud 
progression, he might have run more eastward imtii the stale 
of the barometer and winds would have allowed him to oome up 
to his desired course. This would have enabled him to make a 
safe, rapid, and successftil run, towards his port of destinatioOi 
while he kept in the outskirts of the gale. 

The Enqnre^ when headed off by the north wind in the front 
of the gale, could not ptirsue her course for San Francisco, nor 
safely heave to, on either tack. But she had opportunity to run 
southward in the beginning of the gale, keeping the wind on the 
starboard quarter, until the state of the barometer and the dimin- 
ished strength and westerly changes of the wind should enable 
her to turn eastward, around the rsar of the hurricane, aud thus 
regain her course with a fair wind. 

9. A violent hurricane occurred at Cape Corientes and Ipala on 
tliLi night of October 11th 1853; in which liu Kclipsc, a valua- 
ble ship, was totally lost, about five miles east ui ipala; [m lat. 
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20° 10' N., Ion. 105-3 25/ 'VV.] It first blew off the land, from 
the noiihward, and shifting suddenly to the westward, blew a 
perfect htirricaue, right on shore. This may indicate its recur- 
vation near the southern entrance of the Gulf of California at 
Cape Corientes. It has hoen shown that some hurricanes of the 
gnlf of Mexico, comnidice their lociirvuled course to ihe north- 
ward and eastward in a ^till lov\ or iantude. For such a case, see 
this Ji^urual, vol. i. New Series, p. 153—162. 

The niter-tropical gales of the Norlli Pacific which are com- 
prised in these few notices, are seen to have occurred in the sev- 
eral months from June to October, both inclusive ; and I have 
DOW before me an account of another violent gale, far to the west- 
wan), in the motith of May. The prevalence of storms on thai 
coast in the other months, from October to April, has been no- 
ticed by Humboldt and other writers; and is now but too well 
known by the experience of navigators. 

We thus establish the prevalence of violent cyclones upon the 
southwestern coast of North America at all seasons of the year: 
and find that these are sometimes of great violence. That many 
of these cyclones pass over the Mexican territories, some to the 
gulf of Mexico, under the local name of narikers^ and others to 
the territory of the United States, I can find no reason to doubt. 

The very prominent characteristic of southeast winds, in the 
storms which commonly visit the Pacific eo^^t, affords evidence 
of their progress along the coast in the lower latitudes, and of 
their direct entrance upon those shores in higher latitudes, sub- 
sequent to their northwardly recurvation. These characteristics 
early attracted my attention, in the gales which are noticed in 
the voyages of Cook, Vancouver, and others, and in the Journals 
of whalers, which came under my inspection. 

We might infer, therefore, without reference to other and di- 
rect evidence, ihaL ihe bariiu j^cucial system of cyclonic move- 
ment prevails on the continent of Nortli America that is found 
on the AtlauUG. Indeed, a glance at, uur storm Ghail mi^hi af- 
ford conviction of this fact.* 

A competent knowledge of the cyclones and of the law which 
governs their di.velopmenl, has become essential to our naviga- 
tors. Boiti merchants and insurers are heginnuig to discover that 
even the good quahiies of a vessel have commonly less nalueuoe 
upon the sateiy of her voyage, than has the intelligence and 
skill of the C(»minander. Hence, there arc now insurers who 
freely select those risks which are in charge ol the most compe- 

♦ In slnMwt every re^on of the Pacific, Tiolent cydones are known to oreor: and 

even within five or bix dei^ees of the equator, tlie ravacre^ of a liurrlciine nt certain 
isUuids have ocenwined tlie fle^stntction of a lan^^e portion of the native p)piilation. 

The results of the recent inquiries have now shown, by direct observations, the 
preraleiice of the cyclonic oystem of starms entirely annind the globe, in both hem- 
fa{Kbeiea; eiceptiag aome interior or tnameaaible povtioiia of Ihe old cootiMBt 
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tent roasters ; leaving other risks of whatever dast, to niiderwH* 
ters who are willing to rely on the classificatiou of the vessels. 

Ammican Storm$ of December 1836. 

From the 30ih day of Nnveml>er to 21st December, 1836, sir 
great cyclones passed suceessivelv over Ifie l^uiind States ; hav- 
ing passed New York n\) Nov — Dee. 5th, — lUih, — I4ih, — 
17ih, and 2lst, re.s|>ecuvely : nn(]er wliicli, my harometer fell 
•62, — '35, — 44, — bO, — *IU, and 1(15 in., in the several cases.* 
The snrronndincr waves of exterior pn'ssnre raised hy ifieir rofa- 
tion, and separainig each cyclotie from ilie. oilier, were imlic iied 
by my barometer as follr>ws, viz.: Nov. 28ili, 30 27; Dec. 4rh, 
30 2^1;— 8th, 30 35;— I2th, 30 28;— 16th, 30'45 ;— I9ih, 30 80; 
and Dec. 22(id, 30-72 inches. E^ch cyclone exhibited here the 
winds of its two right quadrants, gradually veering, fwm a south* 
ern quarler to the western board, as it went onward ; thus show> 
Ing the cyclonic centers to. have passed far westward of New 
York, and over the Canadas, in their several routes to the noitli* 
ern regions of the Atlantic. 

In the last of these storms, which has been examined by Prof, 
lioomisjt the wind at New Orleans, on the 20ih, blew hard from 
a southern quarter, and also on onr Atlantic coast, during the lal* 
ter part of 20ih and early part of 2ist; veering westward. At 
Rochester, N. Y., it blew from southeast on the afiemoon of 
SOth, with great power, and furiously at Btiffaio, also veering 
round by the south to the west, during the night ; thus showing 
that the axis of this gale passed northwardly at a distance much 
to the west of these places. This fact is confirmed, also, by the 
refKvrts of winds as made to the Regents at Albany, and hy those 
obtained from the military posts and other ^ sources^ very marty 
of which are given by Prof. Loomis. The same fact is shown 
by barometric observations as published by him. Por althongh 
the central nucleus of the storm, or area of greatest barometric 
depression, passed the western observers during the night, when 
liir greatest aiid most rapid fall and'rise of the barometer was not 
noU;d, yet, the depression as recorded proves to be greatest as ue 
go tr)wards ifie trne center-path of the storm, as the saine is ap- 
proximately nidif:aied on the Chart : marived xxvir. This is seen 
in the observations ma it Lexinirton, (K.) Springfield, {(I) 
Marietta, Twinsbnrg, K k fiester, Syracuse, Alhaity, Montreal, 
Hanover, and Quebec; which, even as given, show a njean fail 
of 1*075 ill. : while those of twelve places on or near the Ailan- 
tic border, from Savannah to Newfoundland, show a mean fall of 

• Thia teriM mAy Mrve to itlastnte the oootiooed tiuoceMioD of cfdoo^mfhrn 

United States 

f Transactions of the Americaa PhiloMj^iical Sooeij, toL Tii, New Serieii 
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but '91 in. If the true course of the storm had been from west 
to east, the fall in the barometer would have been much tho 
greatest oti the Atlantic border; owinc^ to ihe lower level, winch 
is not considered and allowed for in the above esiiinaie, and to a 
less obsirncted roiauon tit ilie storm, on reaching the Aflantic* 

Moreover, tlie baroniPtric minnnntn was of)served at Quebec 
abonf as oarlv, on the 'ilsi. ns :n New York and lis vicnniy : nl- 
thongh 420 tndes InrtlH r ro lUe north, and nearly on the sanje 
nieridiar). This more rapid advance of the central [portion of the 
storui, which has been seen m other cases, proves that the true 
course of progression was on the general ronte which I have in- 
dicated. The rale of (he storm ^s progression, from noon of 2ikh 
to itonti of 2l8t, I estimate at about 33 miles an hour. 

It 18 trite, however, that Prof. Loom is has traced this storm 
eastward^ from the Mississippi to the Atlantic; atjd has slated, 
also, thai in this case there was no whirUvtiid." But, not re- 
jtsetliig Ills claims as a cydonologist, I may state that he had al* 
most no observations other than from the right side of the storm's 
center-path. Now, in like limited manner, md witK like dirco" 
tioNS aud changes of the wind, the great hnrricane of Sepiem- 
ber last, which we have just considered, may be trsced eastwanl 
from Its center-path, fivt a greater distance, and in the same lati- 
tudes, as already shown* The like is also true of the great Cnha 
hnrricatie of 1844, which was examined in i his Journal :t as also, 
of OtiL Raid's hurricane whicli crossed Bermuda and Newfoniid- 
lind, ill Sept. 1839, (see Chart,) on f)erhaps the most northerly 
eotirse that has been traced in any storm. 

Yet, who that duly examines these cases, will doubt that these 
sUHins, In their essential character, were great whirlwinds, mov- 
ing northward and eastward ? Indeed, Ihe same or like phenom* 
ena may be (raced in every great cyclone ifiat tosses over these 
latitudes. This eastward extension appears due, in fiart, to the 
enlargement of the cyclone; and while affecting its external 
ftTrm, and lliat of the lines of equal pressure, it does not essen- 
tially chui^^e the rotative inovemeni ; as may he se(?n by' th»^ con- 
ttiiued development of the cycluaic windd, dud ihcu iiilluouce 
on the barometer. 

li is WL'li idiovvn thai otiicr and similar tracings from west to 
east have been rnade of the progress of various sioinis in the 

♦ The extreme ran^e of the b'lrnmptf r in a perio ! of sr»vpn years at Hu'l*ton. O., 
ne.'ir t<> Twinj»burjj, anJ about 1 loo feet above title, m triveii hy Pmf. Looiiiis. is 
l ily tiL: while the ran^e obderve.l iit New Vork durin^j the Siini • fu-rioit, wad 2 25 
io. DUibreQC«» '531. t1i<i meiui of the annutil ran^ at Hudson Aiiving the «ame 
perio I appear to have been I 402 in : while the mt^an nf tin- mitniul nmges at New 
York wa- 1 874 in DLfcreiu-e, 472 in. It appti.ir-s. iherelurt'. tint near half an 
web nhould be added to the deprti^iun of the baniiucter in Home ot ilie westent ub- 
memAuna of (liit storm, in order to « fair oanipariMm of the barometric imlioationi 
urith those on the Atlantic border in the same .^torno. 

f This JaunuU, vole, i, ami Nev Sen«% 
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United States. It in bdiered, however, that the clew to then 
caaes is alreadf afforded ; and ibat many or moat of these stormi 
were tnie cyclones ; wiih orbital courses really analogous to those 
which are seen on the Chart. 

What are Cyclones? — The term Cyclone was first proposed 
by Mr. Piddington, to designfiite any considerable extent or area 
of wind which exhibits a turninq' or revolving motion ; without 
regard to its vaiyiiig velocity, or to the (iiif ^nMit tsaines whicli are 
often apjilicd to such winds. U used iu tins sense it may pre- 
vent The confusion which often resuhs from other names, more 
variable or i iidetcrminate in iheir significaliori. Thns, all hurri- 
canes or violent storms may perhaps he considered as cyclones of 
revolving winds. But it by no mp:i;is follows thai all cyclones 
are either linmcanes, gales, or sioinis. For the word is not de- 
signed to express the degree of activity or force, which may be 
marnfested in the moving disk or stratum of rotatiui^ atm^^sphere 
to which it is apphed. It often designates light and feeble wiuds, 
as well as those which are strong and violent.* 

It follows that the local directions and changes of the wind in 
any cycl')i]«\ and their effect on the barometer, are much like 
those exhibited in the gales and storms of the same region, ex- 
cept in the degree of their effect ; which is doubtless proportioned 
to the general activity of the rotation, integrally considered. 

The cyclones are often productive of rain in a portion of the 
cyclonic area; but vary in this respect, in different regions, and 
at different seasons of the year. 

Universalitt of CrcLONEs. — As early as 1833 my inquiries 
led me to announce the conclusion that the ordinary routine of 
the winds and weather in these latitudes often corresponds to the 
phases which are exhibited in the revolving storms, already de- 

♦ Afl regards the temperate latituiies of the norUiem heinispUere, the true normal 
wind is commonly from the Mnthwestem quarter of the hoHson : and the aiOonMioo 
of a cydoiM, «soept on its right margin, it usually marked hy a cliange of tiha wind 

from the w«'-tcT?i (' srird tn some point on tlie ou'^tern eidt? <>f the iiitriili;in, accom- 
panied and ottt.'t] preceded by a fail of fh<j ban^meter. On the MLrht ni iri;in of its 
path the cyclone may commence from near the southwest, in perlect txriiiinuance 
irith the normal wind with which it her» coincides. As the cyclone adsaoese. the 
WUmI on the right of its axis-path veers *' with the Run,** or frt)m ihh east towards 
the poutli and ■we^t; whilf on the h ft side of ihU puth or line, the •'^ime cyclonic 
wind changes from the cast to the north. On and near the axU path the eariier 
iHnds of the cyclone blow a«ro«f the line of progress, from the southeastern quarter 
to the northwestern, with a falling barometer ; and when the axis of the cyclooe iuw 
pft«<'eir it^ hiter winds are found cro«'<iiii; (lie liiie of pro^rc*^ in the opposite diree* 
tion. from the northwestern quarter to tlje wjuiliea.-^teru, witii a rismg barometer. 

The true cyclonic wind may not always be f»>und at the earth's surface, in every 
portion of the path of the cyclone, if its action be feeble, or subject to intermptioil, 
or to the interpo««ition of bontering wind<5 or cyclones. Even hi ^t'^rmy cyclones, if* 
re^uhiritic«. of tlirection aro often noticed nt ttie Rurffire: but i') *hese rase;* it com- 
IDonly iiappens tliat the tlonn-ncud, at the elev ation of n few iiuudred feet, exhibits 
locally the true direction of the cyclonic wind. But the duinges of direetioo soe- 
eessively obserred in the storm-scud, ars commonly tfi admct of those in the low- 
est wind. 
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scribed, and that a correct opim n, fonnded upon this resem- 
blance, can cAeij be formed of the approaching changes: and 
that tln' variations of the barometer resiiltint? from the mechnni- 
cal aciion of circnitons winds and the larger aim(>S|theric ed(iies, 
pertain not only to the storms, but to a large portitMi of ihe winds 
in these atid the higher latitudes. Fi(itf liiis Jouruai for Uclobefi 
1833, (vol. XXV,) pages 120 and 129. 

The more inert and passive cyclones which seldom gain atten- 
tion, but which constantly occupy in their transit the greater 
portion of the earth's surface, appear to move in orbits or courses 
corresponding with those of the more active class which have 
been traced on the storm-charts ; a result that will not be doubted 
by those who have given careful attention to this branch oL in* 
qniry. In a broad view of the case, the constant occurrence and 
pmgression of the cyclones, in various degrees of activity, con- 
stitQtes the normal condition of the inferior or wind-stratum of 
the atmc^phere, at least in the regions exterior to the trade winds 
of the globe ,* to say nothing of their prevalence in the interme* 
diate region, where their presence is shown on some occasions 
by the most indubitable evidence. 

At the late meeting of the American Association for the Ad« 
vancement of Science, held at Cleveland, an ably elaborated pa- 
per was presented bysProf James H. Coffin, of Easton, Pa., on 
the relations which exist between the direction of the wind and 
the rise and fall of the barometer. By a careful analysis of these 
effects during all seasons of the year, as observed at various 
places in the north tem[>erate zone, Prof. Coffin establishes the 
northeastwardly progression and leftwise rotation Q) of a contin- 
ued series of cyclones, in which ai-e developed the same local re- 
lations between the rotary aciion of the various winds and the 
movements of the barometer that are found m (he several rotary 
storms and hurricanes wlncli havu been snbjert lo investigation; 
and such in kind, though not in degree, we h ivp seen in the 
piiiicipal case already considered. Thus, if 1 riul ily aj»{)reciate 
the laliors of Prof. Coffin, the cyclonic character ui the variable 
wnids in the temperate latitudes, which had been lulerred from 
sjxjcial observations and an extended range of geographical in- 
quiry, is now cstabhsiied by a diiiereut and wholly independent 
method of investigation. 

The storm-paths and routes of the cyclones clearly indicate, 
also, tlie true course of the prnicipal circulation i?i tlie lower at- 
mosphere, on both sides of (he eqnntor. An enlarged viow of 
these physical truths and conditions iTiay serve to convince mete- 
orologists and others of the necessity for a thorough revision atid 
correction of the received views of dynamical meteorology. 
Such revisioHi I apprehend, is now imperatively required. For 
the constaiit recession from the equator of a great portion of the 
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lowest cnrrcrifs of atmospliere, as seen in the orbital courses of 
storms 11 ill latitudes, and lo wliich I liLue already all tidtfd, to- 
geiliei Willi [\\Ki wwiui diiectioii of the observed winds in the 
iioriheri) temperate zone, even neglecting other wtirld-wide pfie- 
nonif^na, inav sutiice to show, that the current theory or hypoth- 
esis li>r ex[)lai 11:111; ihe general winds of the globe, isesseniiallv 
erroneous ami (it iVctive in its appiicatiou, aud greatly obsuucis 
the path ol scieutitic inquiry. 

Kew York. March 1%, im. 



Art. XXIIl. — Researches upon Arseniuretted and AttHmmi- 
tH^eUed Hyfiro;ren^ and their relations to Toxicology; by 
Raphael Napou, Royal Professor of Chemistry at Naples. 

(Bald before the American Association for the AdTancom»^nt of f^deoee, ftl Wedi* 
iDgtoo, AUjr, 1854, by T. 8. Hunt* for auihur.) 

After Lassaigne had observed that nitrate of silver decom- 
poses arseniuretted hydr(^;^^en with the formation of ar«^nioijs 
acjd, and the separation of metallic silver, Jacqnelaiii proposed 
the clil<^iid of gold for tlie same olijeci, and Berzelius in his 
Traiti de Chitnie says of this [las, " It precipitates the precmns 
metals, as gold and silver, from tlu'lr solntions, and is itsiMf dis- 
solved by the oxydatton of its elenienis." Snrh a decomposition 
renlly lakes place witti arseniuretted hydrogen and the ter-chlorid 
of gold, and also with thf* (erne and platinic chlondsj still UO 
chemist, so far as I know, has explamed the reaction. 

The exf>lanation which I now propose was suggested to me by 
M. Nicole Prestaudrea of Messina, who wrote to me as follows; 
— " When arseiiiuretied hydrogen is passed through a solution of 
chlortd of gold, we see that the gold is really reduced, and the 
arsenic dissolved as arsenious or arsenic acid. But as these bodies 
contain no oxygen, whence comes this element to oxydize the 
arsenic, unless from the decomposition of the water of the solu- 
tion, whose hydrogen at tlic same time forms hydrochloric acid, 
with the chlorine of the gold salt ? This acid might be formed 
from the union of this chlorine with the hydrogen of the gaseous 
arseninret, without any decomposition of water, in which case 
both gold aud arsenic, should be separated iu the metallic aute, 
according to the following equation, 

An Ch + As H 3 =3H CI -h A u -I- As. 

So ihnt tlip theory of this 1 (fiction is not yet made clear. In 
order 10 exphifi the facts just mentioned we mtist suppose that 
ars^Miic, m its nascenl state at least, can be diss(^lved by hvdro- 
chtoric acid ; such being the cr^se. it would be easy to understand 

the formaiioa of the acids of arseuiCi the precipitation of tha 
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and the production of hydrochloric acid. The gold liavinsr been 
rediiced, according to ihe formula just given, there remaitis 3HCI, 
and As, vvhicli would yield AsCI j, and three eijuivalenis of free 
hydrngoM. The chlond of arsenic when dihiied with a laree 
qiiantiiy of water, is decomposed into arsenious and hydrochloric 
acids" 

On consulting Berzelius and other works of anthorily, 1 found 
it staled on the one hand, ihal arseniurelied hydrogen is not 
altered by hydi ncJilnric acui, and orj the other, thai ar.senic is tjot 
affected by li ydrnt filonc acid. These staiemenis seemed to ren- 
der the proposed ex[)lanaiion inadmissible, but I have loiuid by 
experiment that they are incorrect, and have arrived at the fol- 
lowing conclusions, first, arseninretted hydrogen is almost totally 
decomposed by pure concentrated hydrochloric acid^aud secoudly^ 
aneoic itself is soluble in this acid. 

I passed the arseninretted hydrogen gas generated in Marsh's 
apparatuSi through concentrated hydrochloric acid in a Liebig's 
bulb CtibOf and after continuing the process for an honr, chlorid 
of arsenic was found dissolved in the acid, thus proving the de* 
composition of the arseninretted hydrogen.* To prove the 
second point I took some crystallized metallic arsenic, washed it 
lepeatedly with cold and pnre hydrochloric acid, and when its 
aarface was perfectly free from oxyd, attacked it with boiling 
hydrochloric acid in a small retort, placing a little water in the 
receiver. On collecting the portion which distilled over, I fonnd 
it to contain chlorid of arsenic, and the liquid lesidnum in the 
letort, contained a notable portion of the same chlorid; thus 
ahowing the solnbility of arsenic in hydrochloric acid. 

These facts, being well established by a series of repeated ez« 
periments, gave me an explanation of the reactions of arseniuret- 
led hydrogen on the perchlorids of gold and iron, and the bichlo- 
rid of platinum ; the formnlse are as follows : 

Au CU + AsH.^Au + AsClrt-fHs. 

3Pe. C!3-fAsH3-6Fe Cl+AsCh-f-Ha, 

3FtCU+2A8U>=Pt»+2A8Cl»+H6. 

While studying the above reactions, I had occasion to repeat 
aome observations which were made long since by Stromeyor, 
and appear to have been forgotten by chemists, bnt which serve 
to render more accurate the examinations for arsenic and anti- 
mony by Marsh's apparatus. The facts are these : arseninretted 
and antimoniuretted hydrogen are both decomposed by pure and 

♦ I he decomposition of arseniuretteii hydrogen with hydrochloric ncid, is repre- 
•eoted by As Uy+3H Cl=A«Cl9-f-8H3, and ia afudoeouit to tliat of liydrid of cop- 
per with the aame acid; in each case a iiu'tallic chlorid is formed, and the hydrogen 
of both rnmpnt:nil^ •<et freo. Seo Brodie's retaarka OH ttM lAtter rwctioD, in tht 
Chwaifai Guette for 1863, p. 800.— (t. a. u.) 

t 
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highly conrentrafed nitric acid, the former yieldinEr water, nitrous 
vapor, and soluble arsenic acid, while the ialter gives insoluble 
antiinonic acid, causing a tnrhidness in the liquid, which is in- 
creased by concentraiion. If then we pass a iiuxtiire ot these 
two ^nsps into nitric acid, and afterwards boil the turbid solution, 
a yellowish-whiie precipitate of niitiinonic rtcid sej)arates, and by 
adding water and continuing the ebulhiion, the antimony is eo- 
lirely thrown down, while the arsenic acid remains dissolved. 

The two gases are also decomposed by aqna-regia, with the 
formation of chlorid of arsenic, and perchlorid of antimony. Bf 
a careful distillation of the mixture, the arsenical chlorid passes 
over first, while the chlorid of antimony remains in the retort, ss 
has been shown by Malaguti and Sarzan. An analogous reaction 
is produced with strong hydrochloric acid, but with this differ- 
ence that the arseniuretted hydrogen Is almost entirely decom* 
posed, white the aotimonial gas undergoes a less complete decom- 
position. 

The applicability of these reactions to the concentration and 
separation of the arsenic and antimony, in the gas obtained by 
Marsh's apparatus, will now be apparent. Instead of burning or 
decomposing by heat, the evolved gas, it is passed through a U 
tube to dry it, and then by means of a caoutchouc connector into 
a Liebig's bulb apparatus, containing concentrated, fuming uitrie 
acid, which is to be heated by immersion in a bath of water or 
oil. Having assured ourselves of the purity' of the gas evolved 
by the zinc and sulphuric acid, we add the suspected matter, and 
then pass the gas into the hot nitric acid, which completely de- 
composes in the manner just described, any compounds of arsenic 
or aiuiniony which may be evolved. If the nitric acid remains 
clear, \vc arc almost sure of tiiu absence of antimony. WheQ 
the 0[>^;r:ition is tiiii^htnj, the contents of the bulbs are to be trans- 
ferred to a small tlask, llie appdiaUii> washed out vviili a hale 
nitric acid, and the whole carefully evaporated to one-half. If 
there is no precipitate, the absence ot^ antimony is certain ; we 
thou evaporate still Inrther to remove the excess of acid, dilute the 
residua with water and examine it hke a pure solution of arsenic 
acid. Should the in'lric acid appear turbid either before or after 
evaporation, antimony is present, and perhaps arsenic ; in this 
case, after evaporating as before to a small bulk, we n'ld water 
and filler, the am imony remains behind in afi insohihle conditi(Ui, 
while the arsenic, if any were pirx tit, is lieid lu solution, aud 
both can be examined by the ordmary tests. 

In the casp ot' a mixture ol arsenic and antimony we may prt> 
ceed in a ditierent maimer for their separation. Having prejxired 
a small tubulated retort, to which can be adapted a small re- 
ceiver, wc introduce through the tubulure, a tube reaching nearly 
to the bottom of the retort, in which is placed a small quaatity 
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of aiiaa-regiA oooiposed of two putt of hydrochloric and one of 
Dtiric acid. The retort being gently heated, the gasea from 
lllarsh*a apparaiua are passed in a alow cnrretit into the aqua-regia. 
lu the reaction which takes place, any arsentnietted or antinioni- 
nretted hydrogen will be decomposed, and chlorid of arsenic or 
antimony formed. This operation finished, the lube is removed, 
the tubuhire closed, and the receiver, partly filled with water, 
being attached, tlie acid li(]nid ui ihe retort is geiilly distilled to 
one-half its volinue. We iheii examine (he water of the recipi- 
ent, and if any arsenic is present, it will be fonnd in the dis- 
tilled licjuid : if this metal be absent, we find nothing in the 
water, or ai most, some traces of antimony, in case the ofieration 
has not been well coiidticted. If the ^as contained any antimony, 
it will all be fonnd in tfie rpfort, ui the slate of perchlond. 

I have not deemed it necessaiy to present ihe nmneiical results, 
which 111 ie[)ealed ex|>cnnHMiiy have shown the great accuracy of 
these mL'tfin(Js. bnt believnii^ tiiat chemists will at of?ce recognize 
the value of the f)roposed processes, it ?s sufficient for me to have 

ca I led i I ) e I r a 1 1 e 1 1 Hon to the fuUo wlug facts, lu part already kaowxii 
and ni pan new. 

1st. The (>ower of hydrochloric acid to dissolve and decompose 
arseninretted hydrogen. 

2d. The solubihty of metaiUc arsenic in the same acid, when 
concentrated. 

3d. The explanation of the reactions of arseninretted hydrogen, 
with the perchlorids of gold and ironi and with the bichiorid of 

platinnm. 

4th. The decomposition of arseninretted and antimoninratted 
hydrogen by nitric acid, and by ai|na*r«gia. 

6ih, The application of the«e reactions to toxicological analy* 
sis, for the detection and separation of anenie and antimimy. 



Ait. XXIV. — On some of the Crystalline Limestones of North 
America ; by T. S. Hujvt, of the Oeoiogicai Ck)mmis8ion of . 
Canada. 

(An Abelract of a paper read bc furo tfip American Asf^ocmtion for thA Adfueement 

of Science, at Washington, April, 1854.) 

The crystalline limestones of Canada, with those of New York 
and the New England Slates, may he divided into four classes, 
belonging to as many different geological periods. The first and 
most ancient occnr in that system of rocks, named by Mr. Logan 
the Laurentiaii series, which extending from Labrador to Lake 
ILiroiL forms the nortfiern bunndary of the Silnnan system of 
Canada aud the United Slates. The lowest beds of the Silurian 
Saoovo Skeui» Vol. X YIU, 2fo. 6d.-«-S«pt, 1 864. Sft 
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iBpose horizontally upon the disturbed strata of this oldest Ameri- 
caij system, a southern proloogation of which crosses the Oiawaf 
near Bytown, aod the St. Lawrence at the Thousand Ules, atid 
spreading out, forms the mountainous region of northern New 
York. This series consists in large part of a gneiss, which is 
often garnetiferous ; but beds of mica slate, quartz and garnet 
rock, hornblende slate and homblendic gneiss are also met with, 
besides large masses of a coarsely crystalline, often porphyritic 
rock, consisting chiefly of a lime and soda feldspar, which is 
sometimes labradoriie, and at others andesioe, or some related 
species, and is generally associated with hypersthene* Ii often 
holds beds or masses of titaniferons iron ore, and from its ezteuti 
occupies a conspicuous place in the series. It is the kjfpersihmf 
roek of McCuiloch and Emmons. 

With these, the limestones am interstratified, but their relations 
to the formation have not yet been fully made out. AW of these 
rocks bear evidences in their sinicture, that they are of sediment- 
ary origin, and are really stratified deposits, but their investiga- 
tion is rendered difficult by the greatly disturbed state of the 
whole tnniialion. Among these stratified rocks, there are how- 
ever dykes, veins, and masses of trap, graiiiie and syenite, often 
of considerable < xtciu, which are undonbledly intrusive. There 
are abundanL evidences that the agencies which have given to 
the strata, their present crysttilliue condition, have been such as 
to rctjder the limestone almost liquid, and to subject it at (he 
same time to great pressure, so that in many cases it has ilowfd 
nrniitid and among the broken and often distorted fraguieuis of 
the acc onipanying silicious Strata, as if it had been aa injected 
hypogene rock. 

The limestone strata are from two or three feet to several hun- 
dred feet in f hickness, and often present a succession of thin beds, 
divided !)v It'ldsfiathic or silirions layers, the latter being some- 
times a conglumeiaie of qiiai iz {xdihtcs and silicious sand ; in one 
instance, similar fiebliles are contained in a base of dolomite* 
Beds frequently occur in which the carbonate of lime has been 
mixed with silicious sand, in some cases yielding an arenaceous 
limestone, while in others, a chemical union has produced beds 
of tabular spar, often passing into pyroxene from an admixture of 
magnesia. Tiiese minerals sometimes form beds, in a nearly 
pure state, but in other cases they are intermixed with quarts, 
carbonate of lime, orthoclase, scapolite, sphene and other species. 

The limestones are sometimes coarsely crystal tine« at others 
finely granular or almost compact ; their color is white passing 
into reddish, bluish, and grayish tints, which are often arranged 
in bands coincident with the stratification. Some of the dark 
grey bands, harder than the adjacent white limestone, were found 
by Mr. Murray Jo owe their color to very finely dissemiQated 
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pinmbago, and their hardness to intermingled grains of rounded 
silicions sand. The h'mestone is often magnesian, and the man* 
ner in which the beds of dolomite are iuterstratified with the 
pure limestone, is such as to lead tis to suppose that some of the 
original sedimentary deposits contained the two carbonates, and 
that the dolomite is not the resalt of any subsequent process. 

The principal mineral species found in these limestones are 
apatite, serpentine, phlogopite, scapolite, orthoclase, pyroxene, 
woMastonite, idocrase, garnet, brown tonrmaline, chondrodite, spi- 
nel, corundum, zircon, sphene and graphite. All of these appear 
to belong to the stratification, and the chondrodite and graphite 
especially, are seen running in bands parallel to the bedding. 
Magnetic iron ore is sometimes found in beds iuterstratified with 
the limestone. The apatite which is in general sparingly dis* 
tributed, is occasionally very abundant in imperfect crystala and 
irregular cr3rstalUne masses, giving to small beds of the limestone 
the aspect of a conglomerate. Some of the coarsely crystalline 
varieties of this limestone give a very fetid odor when bruised. 

In some parts of this formation, in the rear of the bay of 
duiiite, the rocks are less altered than in most other places, and 
here llie limcsioucs. nlthough more or less cryaialliiie jii It^xtiire, 
atfnrd none of the fine crystallized species elsewhere met with. 
The foreign ingredients seem to he mechanically intermixed, 
giving an earihy appearance to the weathered sjirface of the 
rock, or are separated in the form of small grains of pyroxene, 
showing an imperfect meiamorphism. For further descriptions 
of the rocks of tins series, see the RepKirls ofifie Geoloiiical Snr- 
vey of Canada, particularly that of Mr. I.ogan for IH IG, and Mr. 
Murray's for 18-'»3; also Dr. Emmons's Rejjort on the Norlhem 
District of New York. In position and in lithological characters, 
the Lanrentiai] series ap[>ears to correspond to the old gneiss for- 
mation of Lapland, I'luland and Scandinavia. 

In the second class weinchide the ci yj-^^'line limestones of west- 
em New England, and their continuation in soiiifieastern New- 
York, and the adjacent parts of New Jersey and Pennsylvania. 
The limestones of the Gharaplain division of the Lower Silurian 
rocks which are found on the Yamaska River, enter Vermont near 
Misisqnoi Bay, where they show a commencement of aheralion. 
Farther eonth, they become the white grannlar marbles of western 
Vermont, and of Berkshire, Massachusetts, which according to 
Hall, still exhibit open their weathered surfaces, the fossils of the 
Trenton limestone; thence passing southwest, they cross the 
Hudson near West Point, and appear in Orange and Rockland 
counties, New York, and in Stissex county, New Jersey, in a 
highly altered condition, closely resembling the crystalline lime- 
acoties of the Laurentian series, and containiuR in great abuiid* 
aoce the same imbedded mineials. These iiiniestoiiM are aoiaa* 
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times dolnmitic, and Hitchcock observes that in the granular 
niar[>Iesnf Btikbliiie, pure and niaant i^iatj limestones occasionally 
form didtTent layers m ihe same bed. (Geology of Massachu- 
getts, p. 84 ) 

In Oratigr county, according to Mather, it is easy to trace the 
transition troni liio uijaltered bine and gray fossilirerous linie- 
sioncsof the (Jfianiplain division, ( including the Calciferons sand- 
rock and the IVenton,) to the highly crysiaiime wliite hmesione 
with iiB characteristic minerals. (See his Report on the Geology 
of the first district of New York, pp. 465 and 486.) This view 
is fully stistained by H. D. Rogers in his description of the lime- 
stones of Sussex Co*, given in his final. report on New Jersey, 
(cited by Mather as above, p. 468et8eq.) Mather farther coo- 
oindes very jtistly that all the limestones of western Vermoot, 
Massachuseiis and Contieciicut, and thoee between the latter state 
and the Hudson River, are in like manner altered Lower SiliH 
rian atiata. (p^ 464.) From the Bimilarity of mineral characters, 
he moraover suppoees that the crystalline limestones about Lake 
George are of the same age, and he extends thia view to those 
of St Lawrence County. Both of these however belong to the 
Lauceniian seriee, and are distinguished by their want of coo* 
foraiity with the Charoplain division, and by their aasnciatimi 
with lahiadorite and hypersthene locks which seem to be want* 
ing in the altered Silurian strata. The slates of this division in 
Eastern Catiada, generally contain some magnesia, with very 
little time, and fotir or five per cent, of alkalies, chiefly potash f 
henee the feldspar which has resulted from their metainorphfisis 
is generally orthnclase, and they have yielded gneiss, and mica 
date, which with quartz rock, and chloritic auid talcoee slates, 
mske up the Green Mountains. 

In the upper part of the Champlain division, there are found 
some beds of a hmesione, often conglomerate, which is generally 
niagnesian and fen uemons, and often contains a iiioal dt^al of sili- 
cions sand ; andassttciaied with il are beds of carbon ale of inaiinesia 
wiihouL a trace of lime, though sometimes very silicions. Tln'se 
beds are intersiraiitied with slaies and sandstones, and in the 
metamoi region are replaced hy the serpentines, which are 
often intenjiixed or as8ociatP(i wiih limestones and dolouiites. and, 
with their accompanyiisg talcose slates, may be traced one Imti- 
dicd and ihiriy-five inilt s in Canada, and thence by Vernioiit, 
!\lassri( hnseits and Connecticut, through New York, New Jtrsey, 
Pennsylvania and Maryland, sonthward. These rocks are every- 
where rnai iced by tfie occurrence of cln-ntnic iron ore, in masses 
runnitig wiih tlie stratification, or in disst inmated grains, in the 
sarpeutlue, aud sometimes iu the dolouiiie; they are also the 

* See my renuulu On tlie Compo»tioB And MetamorplMMe* of mwSsdinMBluT 
BoA% & Md D. PUIoi. MiWUBM fbr Apiil, lS64k pi ess. 
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anrifernus rocks of the great Aponbrhian cliain. Gold, associated 
wjih lalcose slates, serpentine, ciuornic and lilaniferous iron ores, 
is traceable afofirr their ontrrop frotn Canada to Gpor^ia. Gc^ld- 
beariiig veins also hcen fonnd in t!ie slates winch in Eastern 

Canada, form the base ot' the Upper Siinrian. I remark that in 
a somewhat chlontic and very silicions magnesian limestone, 
which is associated at Granby with red atid green slates and 
sandstones, a portion of oxyd of chromium was delected by 
analysis* I have also found titanium in some of the very fer- 
rns;i lions slates, which by their alteration become chioritic schists 
holding magnetic and specular iron, ilmenite atid rntile. 

Serpentine is found as an imbedded mineral in the Lanrentian 
limestones, but the extensive deposits of serpentine rock, with 
its associated talcose slates and chromic iron, appear to be cnn* 
fined to the upper part of the altered Champlain division. I'he 
examinations of C. U. She^iard, and those snbsequent of J. Law* 
renre Smith and G. J. Brush, have shown that many at least of 
the so-called serpentine rocks of northern New York, are hydrons 
silicates of alumina, iron, and potash, containing very little lime 
er magnesia ; they are the dysyntribite of .Shepard. 

As the northwestern limit of the meiamorphic belt in Eastern 
Ganada rans southwesterly into Yermont, the undulations of the 
strata, which are nearly N. and S., escape from it to the north- 
waid. Proceeding S* E. however, from the unaltered Tren-> 
ton limestones of the Yamaska, we cross the overlying slates, 
sandstones and dolomites, and entering the metamorphic region 
find the serpentines, talcose, chioritic and micaceous schist, with 
gneiss and qnarizite, very mnch disturbed, and repeated by undu- 
lations. On reacliing the valley of Lake Mernphramagog, we 
come upon the third class of crystal li fie limestones, which are 
Ujtfjt^r Silurian. This limestone formation has a continuous out- 
crop from the (Jniuifjciicut valley, by the lake just meritioncu] and 
the tip[)fM |)nrt of the St. Francis river, to the Chaudiere, and is 
thenre traceable by intervals as iar as Gasp^% where it is clearly 
nnconfnrniable with the Lower Silurian, it holds tfie character- 
istic fossils of t!if> Niagara group, hut for some distance from llie 
line of Vermont, is so mnch altered as t(^ \)e white and crystalline, 
and m cnutain abundance of brownish mica, the fossils f)eing olien 
obliieraied. At Dndswell on the Si. Francis, the beds of white 
granular marble show upon their weathered surfaces or in polished 
sections, the forms of encrinal discs and corals, among whicli the 
characteristic Favosites ffothlandica, and various species of Horites 
and Cyathnphyltum^ have been identified. These fossils in a 
siniitar condition are also found at Georgeville on Lake Meniphra- 
magog. Following the section in a S. E. direction, to Canaan on 
the Connecticut river, we meet with calcareo-micaceotis schists, 
which aie gcadually replaced by mica slates with quartzose beds. 
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Some of ihe fine dark-colored mica-slates exhibit crystals of chi- 
astolite, and cjihers near Cifiarm. abound with black hornblende 
and small garnets. (For the detaiU of this secuon see Mr. Lo- 
gan's Report for 1847-48 )* 

These llf)per Sihirian strata const inite tlie micareo-calcareous 
rocks of Vermont, which Frof. Adams traced ihroiiuh ihe slate, to 
Halifax oti the border of Massac h use its, and they are continned 
in what Hitchcock iias called the nncaceous limestones of this 
state, which according to him pass by insensible degrees into 
mica slate. 'I'he limestones of Coleraine, Ash6eld, Deerfield and 
Whately, Mass., belong to this formation, aiid perhaps also the 
erystalUoe limestone which is found at Bernardston, with mag* 
netic iron and quartz rock, and shows imperfect fossils upon its 
weathered surfaces. (Hitchcock's Geol. of Mass. p. 660.) The 
condition of these limestones resembles that of the granular mar* 
bles oTi the other side of the Green Mountains, and they nowhere 
exhibit that degree of alteration which distinguishes the latter 
farther south. The same calcareo-micaceous rocks are conspieo* 
Otis in western Connecticut; but in the towns of Salisbnry.Sharoa 
and Oanaaii the crystalline limestones, and in Litchfield and Win* 
Chester, the serpentines, of the Lower Silurian are met with, and 
these rocks appear again in the southwestern part of the state. 

In the fourtli class we include the crystalline limestone of east- 
ern Massachusetts, whk^h occurs in a great number of places in 
the towns of Bolton, Boxborough, Chelmsford, Carlisle, LiitletoQ, 
Acton, Nalick and Sherburne. It appears according to Hitchcocky 
in interrupted lenticular masses, lymg in the gneissoid formation, 
or in the hornblendic slates, and occasionally presenting distinct 
marks of stratification. Still farther east at Stoneham and New- 
bury, we find crystalline limestone, sometimes magriesian, ia 
irregiilar masses, lying in a rock intermediate between syenite 
aiul hornblende slate. JSci peniiiic ib found with tli;U of Newbury ; 
and at Lynnfield, a band of serpentine has been traced two or 
three miles N. E. and S. W. Dr. Hitchcock, to whose ropoii on 
the Geology of Massachusetts we are indebted for the present 
details, says of this serpentine, " I am satisfied that it is euj braced 
in ifie i^reat gneiss formation, whose strata run from N. E. to S. VV. 
arroRs the slate." p. 159. He furllier remarks of the syenite of 
Newbury ai:d Stoneham, which inchidcs ide crystalline Inne- 
stones, "I have every reason to believe ihai it is only a pmtioa 
of a giioiss formation wliich has iu)dergone fusion to a irreat <Je- 
srree ; lor portions of the rock still retain a slaty or st rat i Tied siruc* 
lure," and he conceives it j)rohahle that all fhc (Mysialliiie lime- 
stones of Massachusetts are of sedimentary origin ; p. 5S6. it 
may be remarked that the irregular shape of these iuterstraiided 

* Scti sdno ou the Geology ol Cauudo, thii) JounuJ [2] toL ij^ p. 12, aod auT^ 
11.224. 
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HMMM, isanalngoos to the intemipfed strBtificatfon and lenticular 
beds, frequentljr met with in fossilirerous limestones. 

The Utnestones of Bolton, Chelnisfofd and the adjoining towns, 
are in general highly crystalline, and are remarkable for the va* 

riety of fine crystallized minerals which they contain, Annong 
these are apatite, serpentine, amianthus, talc, ^apolite, pyroxene, 
peialile, chondrodiie, spinel, citinamon-stone, sphene and allanite, 
'VJ^'htch include ifie species characteriziiiL: the l.aurentian and 
Lower Silurian n^eiaiuorphic limestones. The luncsioiie of these 
quarries evolves a very fetid odor when hrnised. Chromic iron 
ore has never, so far as I am aware, been observed with the ser- 
pentines of this region. 

We have now to inquire as to the geolocica? age of this great 
niass of crystalline rocks winch is so conspicuous in Easfern New 
England. Mr. Logan has shown that the rocks of ilie Devonian 
System in Gaspe, asMinung the ( )i iskany sandstone as its base, 
attain a thickness of more than 7UUU feet, and as they are still 
2500 fof't Onck iu New York, and do not die away before rea^^h- 
ing the I\Iis«issippi. it is to be expeciod "that they would io]]nw 
the f 'p[xjr Silurian zone m its southwestern course from the east- 
ern extremity of Gaspe, and display a conspicuons figure either in 
a inetamorphic or unaltered condition, between it and the carbon- 
iferous areas of Eastern America; to one of which New Bruns- 
wick belongs, while another is met with in the state of Rhode 
Island, and in a metamorphic condition in Massachusetts/' (Re-» 
port for 1848, p. 58.) I'he lower part of the Devonian, farther 
west embraces beds of limestone, but in Gaspe the formation con- 
sists almost entirely of siliceous and argillaceous beds; in Bfr* 
Logan^a section of the whole 7UU0 feet on the Gulf of the St. 
Lawrence, he observed only one small bed of limestone, and a 
few thin bands of limestone conglomerate. When we consider 
the geographical position of the Upper Silurian rocks in the Con- 
oecticnt valley on the one hand, and the coal field of southeastern 
Massachtisetts oo the other, we can scarcely doubt that the inter- 
mediate gneisscidi and honibleudic rocks, with their accompany- 
ing limestones, are the Devonian strata in an altered condition. 
Prof. Agassiz, from his own examitiation of the region, was led 
to a similar conchision as to the age of the 80*called syenites, and 
in August, 1850, presented to the American Association for the 
Advancement of Science at New Haven, a paper on the Age of 
the Metamorphic rocks of Eastern Massachusetts, which has never 
I believe been published. The less altered limestottes which, 
according to Dr. Hitchcock are found interst ratified with red 
:>l:ites at Attleborough and Walpole, may corresf»ond to those 
which with similar plains a!id sandstone, are met with at thf base 
01 the carboniferous fnriualiou iu Canada on the I#ay de (Jhuieurs, 
and iu New Brunswick. 
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We have then distingnishf3d four classes of crystalline lime- 
stones : first, those of the Laiirentian series with their accompa- 
nying garnetiferotis gneiss, lahradorile and hypersthene rocks; 
seconfJIy, those of the Lower Sihirian formation, with their at- 
tendant anriferous rocks, talcose slates and chromiferous serpen- 
tines; thirdly, those of the Upper Sihirian age, with their asso- 
ciated calcareo-micaceons schists; and fourthly, those which be- 
long to the gneissoid rocks of eastern' MassachusettSi and are 
probably of the Devorn'an period. 

1 have endeavored in this paper to bring together the facts 
known with regard to the different crystalhne limestones, and 
their associated strata in this portion of the continent, and to 
show how far these may serve as a guide in the geological mves- 
ligation of the metafuorphic rocks. While the result confirms 
the observations of Eiiro|)ean Geologists, that similar crystallized 
minerals may occur in the melamorphic limestones of very differ- 
ent ge(^loi<ical epochs; it also shows, that within certain limits, 
the mineral characters of the altered silicious strata, may serve as 
important guides to our investigations. 



Art. XXV. — Dontmevtnry Publications and Science in the 

Coast Survei/ Report for 1853.* 

Congressional printing is no longer beneath criticism. It had 
reached such a def)lh of degradation in respect to paper, type, 
proof-reading, press-work, binding and unpunctual delivery, that 
not even the long suffering of Congress could further endure its 
vexations and malpractices, however serviceable these might be 
thought to a party or pet contractor. From Faustus to Little & 
Brown's last imprint, typography could scarcely show worse sj)e- 
cimens than some of the Congressional contract documents, from 
the Mexican war dispatches to the reorganization of the public 
printing, about two years since. The chief provisions of the law 
of reorganization are, one for the election of the same or separate 
public printers by the Senate and House, the rates and style be- 
ing carefully defined in the law ; one, institutitig a responsible 
su|)erinlendent of public printing, appointed by the President, 
whose business it is to make sure of the proper execution of all 
printing ordered, in respect to maimer, time and quality; and 
finally, one, directing that a general contract be made for the sup- 
ply of all the document and bill pa()er used in public printing, 
this contract being made by the superintendent, who is also re- 

♦ RejKjrt of the Supcrinten Jent of the Coast Survey, showing the progress of the 
Survey during the year 1853. Washington, D. C. Robert Armstrong Public Prin- 
ter. ISm. Quurtu Report, 88 pp. Appendix, 1 80 pp. Total pages 276 and 54 
sketches. 
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sponsible for its proper fulfillment. The whole otTicicncy of this 
system is dependent oa the CLipacity and iiuegriiv of tlie super- 
intendent of public printing, wiio should he not otily an honest 
man, but a man of adnunistrative capacity and of technical ac- 
quaintance with the details of printing, a judge of the quality of 
paper, a critic of engraving and of the varieties of engraved 
prints, and a thorough proficient in the printing usages of Con- 
gress. This appointment has thus far, we believe, fallen into 
good hand% and to this, with the praiseworthy seconding of the 
public priater, we are bound to ascribe most of thai conspicuous 
improvement in all typographical elements so observable in the 
Congressional documents of the last two sessions. The plan of 
furnishing inspected contract paper to the printers instead of per> 
milting them to impose on Congress whatever trash they might 
choose, has proved a capital hit, and will work admirably so long 
as the contracts are rightly awarded and the contractors held rig- 
idly to the bond. To the recipients of Congressional documents 
it is so great a blessing to have them decently executed, as cer^ 
tainly they now are in respect to paper and prioling, that the 
recent renovation seems worthy of distinct critical acknowledg- 
ment and public congratulatkm. Unfortunately, such congratu- 
lation must stop short of documentary binding, which is still the 
victim of a wretched system, poorly administered. Indeed, noth- 
ing less than a national bindery, a superintendent of binding or 
the bestowal of the functions of such an office, with a binding 
assistant, on the printing superintendent, would seem adequate 
to the cure of existing abuses. 

To men of science, Congressional documciits are rapidly grow- 
ing in interest. Much important scientific matter now sees the 
light in this and only this form. A large portion of the researches, 
investigations and explorations of the conniry, are m some wise 
so related to the general government, as to find their fitting place 
in the immense series of Executive documents and reports of 
commiiu^es. If to these be added the scientific publications 
of the State governments, it is really quite surprising to observe 
how large a fioriion of the labors of our scientific men are pub- 
lished through tiie^e clmnnels. This is doubiiess a natural re- 
sult of tfif* great preponderance of descriptive research and science 
in a CON [] try so Tuiexplored as ours, and in which for that reason, 
natural history, botany, mineralogy, descriptive geology, geogra- 
phy and meteorology, rightly occupy leading places, and specially 
enlist governmental patronage. For a time, general and abstract 
researches will, and legitimately may, give place to the labors of 
the literal historiographer of nature, though this discrimination 
ought on no account to survive the occasion for it. 

Most of the descriptive science published by Congress has 
been in connection with the various expedition leporis by tbs 
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govprnmeiU oflicers employed from time to time in pxplormg onr 
wesfrrn territory, and those iVom fnrt i^n ^horrs, iiuportaiil to our 
commerce thoiiy^h too little known. Investigations into the bot- 
any, natnra! histc^ry, geolc»gy, meteorology, top(vjraphy and airri- 
cultural ca[»aciiies of thn virions sections ex[)lored, have foriiied 
integral and essential parts of these ex|)loralions, and of course 
their results have been duly incorporated into the several reports. 
From Lewis and Clark, Long and Nicollet, down to the present 
tiro6| these expedition reports have been growing hi iinnib<»r, 
intemt and valne. The explorations of Wilkes, Fremont, Abc*el, 
Pope, Peck, Uook, Whiting, Miehler, Simpson, Cross. Sit^reaves, 
Stansbury and Giimiisnn, Marcy Mi ( lellan, Emory, Whipple, 
Wdliamson, Evans, Stevens and McClellan, have been or soon 
will be formally reported to Cotjgress, and together they consti- 
tute a large part of the reliable information now published oq 
our immense western and sonth western territory. In addition to 
these haire been or soon will be published on foreign countries, 
the Wilkes Exploring Expedition narrative, maps, and scientific 
descriptive volumes, Lynch's Dead Sea, De Haven^s Arctic ex- 
ploration report, Herndon's atid Gibbon^s Amazon reports, ihe 
reports and results of Gillis's Astronomical expedition to Chili, 
the reports of the Japan ex|*edition, Ringgold's North Pacific 
expedition, Page's La Plata exploration, an African exploration, 
Slc* Add to these Foster and Whitney's Reports on mineral 
lands, Owen^s Geological Report, Schoolcraft's Indian pithlica- 
tions, the Census Reports, the Patent Office Reports, the Coast 
Survey Reports, the Smithsonian Reporls, and the mtiltitnde of 
less pretending reports on scientific subjects (snch as the Ca| jtol 
extension, bmldnig stone experiments, Espy's reports, boiler ex- 
plosion reports, on aiia?slhetic agents, 6ic.) embraced in the file 
of Executive documents and rejmrtsof coniujiiiees : the resulting 
a^^^regate of matter possessing scientific vahie thus |iuhlibhed by 
Congress, far exceeds our natural aniicipulion both as to amount 
and imponance. 

Unfortunately, the scientific valne of materials published in the 
documentary series, wlieiher of Congress or of State legislainres, 
is very much impaired by the unsy/^temntic and injiKlirini piaa 
of distn^nihon actually pursued. Men of sneuce to wiiotn f^'^^- 
ticular reports would be of direct practical us<\ are tiften entirely 
unable to procure copies of them, while many men of more po- 
litical importance, but who will never even look into them, have 
these same reports protusely lavished upon them. Valual)le doc- 
mnents which are reported to applicants as all exhausted, do 
wholesale duty as wrapping paper for VVashnigton grocers and 
market men, at a standard price of four cents a pound, ma[>s and 
plates included. This subject of documentary distribution de* 
serves the sehotis attention of Congress, and it would not seem 
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a vain hope that some system could be devised which would 
imieliuitely sii|»eiii>r to tliat now prevaihng, as wr-ll in respect to 
securing rii^id responsibility for docimients as property, and in 
promoiing the ecoiinniv', order and convenience of tfieir practical 
distribiitiod, as ifi ilie more uuporianr poii:t (^f seem ing sonieihiiig 
like fitness m seiiduig sfK'cial documenis to iheir appropriate re- 
cipients. Distributing Owen's Geological Report to a dry eoods 
im(Mirier and the Treasury report on commerce to a geoh^gist, 
wouliJ seem too great an absurdity to exist it^ we did not know 
that hundreds of Indy vahiable vohnnes are annually thus wasted. 
This place is not the fittnig one for a full discussion of this sub- 
ject, but it dots seem specially appropriate here to stale, that a 
general wish certainly prevails among our scientific men, for the 
Bpeedy adoption of some system whereby each actual investigator 
can be regularly and certainly furnished with the exact docu- 
ments he needs. To purchase these works at regular publishem 
prices, would be on the whole better for them, despite their noto* 
rions brevity of purse, than the present aystem of lottery distri* 
butioD ; but save in a few exceptional cases, regular pnrchsse is 
iiDpracticahle. The British system of ptihiishing prliamentary 
docometits at moderate fixed prices, would undoubtedly be more 
acceptable to cultivators of science than the existing chaotic 
pnMstice which sends away the larger portion of Congrpssioual 
and State reports on scientific matters. In half the instances, a 
report when needed is not now obtained at all, either by applies* 
tion or purchase, and when purchased, it is almost always at an 
exorbitant price. This whole subject deserves cousideratiou aud 
reforming action. 

We believe that the printing orders of Congress will enable the 
Snperiiitetident of the Coast Stirvey to send copies of his Report 
for 1853 to the active cultivators of science atul such other per- 
sons as would find it of real utility, application bein^ duly made 
to him in Washington, with the name, address, occupation and 
si^^cial scieuiific or practical pursuits of the applicant. From 
this Report we will now abstract in a It w pages the points of 
chief scieuhlic interest embraced. Having hten favored wiih 
the slieets in advance of bmcliug, we are enabled to make this 
aljstract in anticipation of the actual tlistribntion of copies, which 
probably will not begin uutil someluue subsequeut to the appear- 
auce of this article. 

The Coast Survey has now reached a very regular rate of an- 
nnal progress, and its ofierations duriiig 1853 extended into each of 
the eleven Coast Survey sectiotis constituting the entire United 
Slates coast. The progress of reeonnot«isance, triaiigulation, 

topocrraphy and hydrography during the year, has been very sat- 
ibidciuryj Lciiig much the bame as during the previous year : on 
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this, there is no occasion for preseut remarks. In proceeding to 
give an abstract of science in the Report of 1853, we may ad- 
vantageously make use of the lollowing heads. 1. Gulf Strenm 
explorations; 2. Tides mid Ode gauges ; 3. Lorirrihide opera- 
Hons; 4. Geographical positions : Fi. Map projection tables and 
notes; 6. Publishing records and obsprvatinns ; 7. Afiscella' 
neons. The reniainmg subject matter oi' the report lacks purely 
scientific interest, and could scarcely be abstracted. The details 
of field and office operations, the examinations of light house 
sites, the Jists of parties, d&c. are given with the customary fuii- 
ness, conatitutiDg a tboiougbly digested record of the year's 
operations. * 

Gulf Stkeam exploration. — This great and sing^nlar pecu- 
liarity, embracing in its mighty sweep our entire Aiiantic ofT- 
shore vicinage, is so important to navigation and so essential a 
feature of onr coast hydrography, both in its praciical and sci- 
entific character, that its thorough expli'iation ought certainly 
to form an integral part of the Coast Survey, whence our off- 
shore charts are ail to be derived. A specific and complete de- 
lioeation and theory of this unique oceanic movement can only 
be reached as a result of elaborate and continued obeervatioos 
on all its physical and pheDominaL elements. This giant prob- 
lem is thrown down as a gage at our national door, and the 
honor code of philosophic chivalry bide us accept the challenge. 
With a clear perception of the requirements of this great re- 
search, Prof. Boche in 1845 organized and began the execution 
of a plan of operations, which provided for running a system 
of perpendicular sections across the axis of the stream from 
selected points of the coast and observing at frequent stations 
along these sections, the several elements required. Between 
1845 and 1848, sections were run from Montauk Point, Sandy 
Hook, Cape Henlopen, Cape Henry and Gape Hatteras ; when 
from accidents and other hiodranceSy the work was intermit- 
ted until in 1853, when sections were run from Cape Hatterss, 
Cape Fear, Charleston, St Simons, St. Augustine and Gape Ca- 
naveral. The results for 1853 are given in a sketch of detailed 
sections, and a general delineation of the Gulf Stream in its sev* 
eral component oands or threads, as thus far determined, will he 
found among the sketches. Over six pages of the Report are 
devoted to a full exposition of the results already reached. 

The element of temperature, superficial and at various depths, 
has been chicily (>l)served, up tu this time; the instruments used 
being Six's registering thermometer for moderate depths and Sax- 
toii's metallic deep-sea thermometer for the greater depths, a tem- 
perature sounding of 2160 fathoms having been made. Oue 
general result of the investigatiou is that there are alternations 
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of tpmp^ratnrc across the Gnlf Stipam, cold wafer intrnding and 
dividing the warm, making thus ahernato streaks or streams of 
^varin and cold water. In fact, the Gnlf Stream is merely one 
of a number of bands of warm water separated by cold water.'* 
A **cold wall" limiting the Gulf Stream on ihe shore side, is 
clearly made out, as also its slight shoreward slope from the 
warm water overlying the cold. A distioct current of underly- 
ing cold water from the northern regions is found alike in the 
northern and southern sections. It can hardly be doubted that 
this cold water off our southern coast maybe rendered practically 
Qsefnl by the ingenuity of our countrymen. The bottom of the 
■ea fourteen miles E. N. E. from Gape Florida, 450 fathoms in 
depth was in June, 1853, at the temperature of 49"^ Parenheit, 
while the air was 81° Farenheii. A temperature of 38*^ (only 
six degrees above the freezing point of fresh water) was found at 
1050 fathoms in depth about 80 miles east of Gtepe Canaveral. 
The mean temperature of the air at St Augustine is 69^*9 Faren* 
heit, and for the three 57^*5. The importance of the facts above 
stated in reference to the natural history of the ocean in these 
regions, is very great, but, of course, requires to be studied in 
connection with other physical data. It has also a bearing upon 
the important problems of the tides of tbe coast. This explore* 
tion of the Gulf Stream will be steadily prosecuted to its close, 
the different problems being taken up in turn or in connexion as 
may be found practicable." 

The most remarkable fact brought to light in relation to the 
Gulf Stream is probably tliat of the existence of two snbmariiie 
ranges of hills near its ongm, which produced most uiaiked effects 
on the distribution of its parts. *'The form of the Charleston 
and Canaveral sections,'' as shown in the diaj^ram, shoals " gradu- 
ally froiA the shore to 53 and 30 miles respeciively, then suddeiily 
falling off to below the depth of 000 fathoms. On the Charles- 
ton section, 96 miles from the coast is a range of hills steep on 
the land side and having a height of 1800 feet and a base of 
about eleven miles on the seaward side ; a second range 136 miles 
frnm the coast, 1500 feet high, with a base of abont seventeen 
miies, on the onter side. Beyond this there is a more gradual rise. 
On the Canaveral section the iimer range is 08 miles from the 
coast." The etfect of this form of the bottom in forcing np the 
deep cold water stratum is very marked, so that the deep isother* 
mals of section, exhibited a general conformity to the bottom 
curve. It is undoubtedly due in a considerable degree to these 
submarine hill-ranges, and to their uplifting of the cold water, 
that the Gulf Stream is divided into several superficial bands, 
though to what exact extent and how far subject to variations 
renoain to be studied. Horizontally, the conformity of the Gulf 
Stream to the coast line configuiatton is verified even in detailj 
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and its modifications by the variation of steepness in the off-sHnie 
br'fiom slope, are strongly marked. Wiih ihese results. I he names 
of Itieuts. Davis, George M. Bache, Richard Bache, S. P. l^t 
Maffiti and Craven are conspictiously associated ; George M. Baclie 
being disiitiginshed as a martyr to his zeal, iii the very glow of 
talent, hope and success. 

The results of the microscopic examinations of seventeen Gulf 
Stream bottoms made by Assist. L. F. Ponrlales (Appendix No. 
30), are of grt^at interest. From lliese and matiy other invesii- 
galions of bottoms, lie has derived the generalization that ihe 
per-eeiitaue of shells, chietly F'< Tan iiiii ferae, progressively increases 
wilh llu? dopih. and ht; rcnjarKs of a Ixitiom from the depth of 
lO.jl) failionis ihal it "is no Ioniser sand conlainitii^ Foraminilercc, 
but foraminiferJB containi!ig In tie (^r no sand. 'I'fie grains of 
sand have to he searched for carefully nnder the nncrosrope. to 
be noticed at all." It will he seen that this resnll coincides with 
Prof. Bailey's recent aniKMitice nictit, thus eiosely Iniking the Gulf 
Stream hiUlnms with those of the remitter parts of tlie Atlantic. 
Mr. Pourtales also somewhat examuies the (jnesiioti whei}\f^r these 
mnmte animals lived wlipre they were iVunxi, or Ww^- In t :i Liradu- 
ally washed down frcun the reefs. Though ruu decisive itie evi- 
dence inclines liini to tlie opinion that they lived where fr»U!id. 
This is indicated by tfie fact that most of the individuals are 
found perf ''t, not wiihstanding the extreme delicacy of the shells, 
and agaiti by the delicate pink color of the CjllohigennaB, which 
could scarcely survive transportation. The fact of the occurrence 
of the same species off the New Jersey coast and off Guha aiid 
other West India islands under very dissimilar circumstances of 
light and temperature is also indicative that they are actually 
drawn from their true habitat in these Gulf Stream somidings. 
Mr Ponrtales well remarks on the imporlaitce of ''a knowledge 
of the habitation and distribution of the Foraminiferee" to getilo* 
gists. " sinre of all classes of the animal kmgdom, none has con* 
Iributed so large a share to the formation of rocks, at least in the 
cretaceous and tertiary formations." 

Tides and tide gavses. — Tt is an indispensable step in tlie sur- 
vey of each harbor, river, bay, ik.c., of the c«vnst, to mal<e s[erial 
ohservations on tlie t!d<'»<: at least so far as establisli the j»laee 
of relVrence to whicli tlie soundings shall he reduced and to have 
adequate tide ri^cords for effertinp tliis rednctiofi of each sonnd- 
\\\^. A tide table wilh the correcied estahhslinient and notes 
descri[)tive o( the tidal moveitients are parts o{ the en2rnvpd 
matter re piired to go on each finished chart ol' the Ciuist Survey. 
In the regular proseention of this work, there thus results a ^real 
accumnlatn^n of iidal observations which require reduction and 
discussion before the charts can be completed. Also several per- 
manent tide stations ace established along the coast, to fnruish by 
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their mini itr nnd cnntinunns records ilip rlr ments of wider and 
more cniical invesligalions tJito tidal ph^^notnena. All these ob- 
servaiioiis are now regularly reduced hy a sfK'Cial ''tidal parly" 
uuder I he parlirular direriion of Pn>(. Baehe. 

The Report of \^5'3 (Apfix. No. 20) Cfuitnins a very vainahle 
table, emhtidying ihe principal redtired results al 64 iniporianl 
tide stations on the Atlatitic, Gulf and Pacitic coasts. Ap|)endix 
Nos 27, 28 and 29, contain elaborate discussions by Prof. Bache, 
of the tides at Key Wesi, and Rincon Point, San Fraticisco, in 
li^hich they are reduced and resolved into results of the physical 
tidal theory. The curves of the phenomena of the theoretical 
components are presented in three plates. Prof. Barhe ihns stilus 
ap the tidal peculiarities of onr entire coast, (p. 7. Report.) 

" It is an interesting fact that the tides of onr Atlantic coast, of 
parts of the Gulf of Mexico, and of the Western coast, are of 
three different types. Those of the Atlantic coast are of the 
ordinary type of tides — twice in twenty*fonr hours — having, how- 
ever, a distinct though small difference in the height atid lime 
beiween the morning and afternoon tides, known as the diurnal 
inequality. The Giiir tides are siriele*day tides, and, until the 
OfiABt Survey developments established the contrary, were be- 
lieved to depend upon the winds which have the character of 
trade-winds, and, therefore, considerable regnlartty along that 
coast The tides of onr Pacific coast ebb and flow twice in 
twenty-four hours, but with so targe a dturiial irregularity in 
heii^ht thai the plane of reference of mean low water, commonly 
used on the charts, would if employed be a snare to navigators. 
A rock ill San Francisco bay, whicli al one low water of the day 
might he centered to the d('[»ih of three and a half feet, ujiiibl at 
the next he awash. The observation t)f the tides on ilie Allaiiiic 
cojx^l having been made in close conneciion with the other pans 
of the hydrography, the stations si ill uaiUmti will be filled np as 
we advance. A few stations are still recjmred on ihe Otilf of 
Mnxico to comf»lete the general deierininaiion of its tidt> irom 

ii p Florida lo the Rio Grande. We have already found nearly 
tlie dividing position, Cajie St. George, Apnlachicola, where ihe 
t i(ies resemble on the one side, easlwrinl. iliose of Cedar Keys, 
Key \V f'st and Tampa }hy. pbhiiijr and timving twice each day, 
"Wtth a large dmrnal inequality, and on tfie olfier, westward, re- 
semble the tides at Mobile eiitranre. the Delta of the Mississippi, 
Galveston and the Kio Grande entrance, ebbing and flowing, as 
a general rule, but once in twenty-four hours.'* 

The Report contains a detailed descrif tion of Saxton's self* 
registering tide gauge (Appendix No 38. Sketch No. 54 ; a re- 
port of ofierations in establishing a tide gauge with a pipe leading 
seaward on a difficult open coast near Nantucket (Appendix No. 
13); aud fiiiaUy a report of operations in obtaining oift^hoie or 
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open ocean tidal observations, on a shoal a mile and a half from 
larid. f Appendix No. 15.) The excellent results iVoni ^Saxion's 
gauge lead to high expectations from llie records now reEiulady 
receiv^ed from three permanent and three movable Saxton gauges, 
operating on our Western coast. The importance of separatme 
the true tide wave from the heaping up of waier along shore, leads 
us to wnfrh with pecTiliar iiUerest the otf-shore ohservntiotis aod 
to hope for iheir success at much greater distance from land. 

Longitude operations. — It is now esteemed essential where 
practicable, in conducting the surrey, to refer at least one principal 
station in each section, to the central longitude point (Seaton sta> 

tion, Washington), by a telegraphic determination of longitude 
differences. During the year 1853, operations were conducted 
for thus connecting Charleston with Seaton station, the longitude 
difference already found by Mr. Walker in lb5(l, hamQ only a 
preliminary determination. Such was the imperfect coiiditioji ul 
insulauoii of the telegraph wires, as found by repeated trialsj that 
it became indispensable to establish an intermediate station and 
Raleigh was thus occupied. Dr. B. A. Gould's report of these 
operations is given in Appendix No. 33. Some observanor?s were 
also made on the velocity of the galvanic wave, attd tlie j)ersotjai 
equations of the observers were duly compared. Charleston will 
soon he in turn similarly connected wall iNevv Orleans. 

Prof B Peirce reports (Appendix, No. 31) the results of his 
in v(^sligations and of some observations made under hii^ chnriie, 
for the purpose of ascertaining a method of determining, •* the 
longitude ironi obsei red transits of the moon, wtiicli shall not be 
involved in the great and sitigiilar crrt)rs of the lunar cphemeris." 
After stating the faults of the present methods, in which standard 
corresponding observations of moon culminations are interpolated, 
he concludes that as the existing lunar theory will not stand the 
test of observation, a correct ephemcris is not now practicable. 
• He then, from three hundred and sixty*seven special compartsottSi 
determines the standard probable error of an observation of a 
Ulnar transit as one-tenth of a second of time. An attempt to 
determine an annual empirical correction for the lunar elements 
failed, and gave place to the determination of a constant error of 
epoch and a periodical error running through a half lunation. 
For Greenwich observations, 1847, the probable error of ephem- 
eris longitudes thus corrected, when compared with observatloii, 
came out very nearly the standard probable error of a transit ob- 
servation. This investigation has been since continued. 

Prof. W. O. Bond reports (Appendix, No. 32) the results of 
some operations for testing the accnracy of the spring governor 
records. Numerous star transits of Spica (110 are given) over 
the wires of the Cambridge equatorial were simultaneously re- 
corded by two spring governors, differing one-tenth of a sseond 
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in their pendulum-vibration times : one governor was at Cam* 
bridge and the other at Haverford, Penn. The resall of 8cru{iii- 
kms ooai|»riaoiw of iheir reeoids, indicates no discrepancy ex- 
ceeding three hood red the of a second ascribahie to ihe imperieet 
6qaalitit)g net ion of the spring attachment. 

Mr. G. P. Bond has reported in considembte detail^ (Appendix 
No. 34,) on the computations of the chronometrie expeditions of 
184d, '50 and '51, for deternuniiig the difference of Inngttodo 
between Cambridge, Mass., and Liverpool. He details the pro* 
cautions taken to ensnre accurate reductions of the transit obsev* 
▼ations for local time and for evolving errors of observation. Ha 
diseosaes the micrometric and level divisioo valnes» the asimuth 
and collimation errors, lateral refraction, personal equations, clock 
errors, the position of the midwire of the transit, the pivot fignresi 
the errors of comparing the chronometers with the standard clocki 
and the irregnlarities of chronometer and clock rates. The gen* 
emi results of the computations have since been sabmitted to the 
American Association at the Washington meeting, when Prof. 
Peirce announced additional discussions of moon culmination 
longitude methods, in reference to the longitude of America. We 
are now near the final fixation of the standard longitude differ- 
ence between our system of connected stations and that of En- 
rope: which difference once anthorilalively eslabhshed, will 
doubtless be liable to no future chaii^e, uule^^ by sabmanne 
telegra^iiic determinations. 

Oeogmpkkal Pomttena.— In the Coast Survey Report for 18^ 1, 
B a list of 3240 stations, to which an addition of 600 is made in 
the Report of 1853, (Appendix No. 7.) For each of these 3840 
stmtkms, a latitude and longitnde is given. Also for each of the 
lines connecting these 3840 stations, ss shown in the section tri- 
angalation sketches, the length of line is given in metres, yards 
and miles, and its aaimnth in both directions is inirodnced. This 
extensive series of geographical positions and of irtangnlation 
elemeuta is the product of an immense labor of observation and 
eompiiiation, being indeed the great trigonometrical consnroma- 
tion of the survey np to the present time. It will prove of wide 
and. permanent use to have easily accessible so extensive a series 
not only of latitudes and longitudes of stations but of accumte 
distances and bearings between so many intervisible pointy along 
our entire seaboard. In nnmerons instances, surveyors can con- 
veniently test their compass variations by observing on one of 
these lines of given azimuths. 'I'he enduring value of this list 
for plotting surveys and maps is self-evident and will not be im- 
paireil by the slight corrections to which some of the jx>sitious 
and distances will in future be liable. 

Tlie development of sialion errors, or distinct discrepancies 
between ihc gcodeuc and astronomical latitudes and longitudes 
QmooMD Uemum, Yol XVIII, No. 68.- Sept., ISM. St 
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of particular stations, is a constantly recurring result of ihe stir- 
vey. Tiity are caused hy local irreguUuiues in figure and deu- 
sity of the earlh and aiuouut ui several instances lo about three 
seconds, while at a siaiioH of the Ordnance Surve y, liie stauoa 
error is nine seconds. The atiractioti of niouniaitis is not the 
usual cause of thesn ciTors, though a displacement of the vertical 
to n much greater amoma has in some cases Ix en traced to this 
origni. When it is known iliat even now, before the mulnal 
verification of sections by connecting tlieir base lines, the tabular 
distances given in this list are generally considered as liable only 
to an average error of about one foot in six miles, it will scarcely 
seem wonderful that the station errors are found to be as distinctly 
indicated by a comparison of the azimuth and back azimuth ob- 
■ervations, as by those for latitudes and longitudes ; so that the 
two results even verify each other quantitatively. The noica 
introducing the list give a clear insight into its mode of coostmc- 
tion and arrangement. 

Map projcclio7t tables and notes. — The most voluminous ad- 
junct to this report is Appendix No. 39, giving tables for projecting 
maps with notes on map projections. It is iiiueli to be hoped 
that this valuable accession lo (he means of accurate map con- 
struction will accomplish something towards effecting a reform 
in the very imperfect chartographic practice, now too widely 
prevalent. 

The notes ]irpsent in a condensed form a classifii-d synopsis of 
the varii^ns jiroji ctions which have been used. Tije lour classes 
into wliir h these are distributed are based on their peculiar modes 
of luaihematical eenesis. The distinctive featurr-s of eighteen 
species of pmieclions, are brjelly and systeiuat icaliy presented. 
Bonne's projection, being that chietiy used in Europe for topo- 
graphical surveys of considerable areas, is discussed in greater 
detail. Still more s^jace is given to the poltjconic projection, 
which is that used in the Coast Survey office. This nanrie ia 
new, and the two varieties, called rectangular and equidistant 
are both in use and require the same tables. Fortunately thesa 
methods can now be employed by any intelligent draftsman, far> 
nished with this report, in constructing any local, county, state or 
general map, within the United States. Full instructions are 
given under a special head for the graphic construction of the 
rectangular and equidistant polyconic projections. The formulas 
used for computing the tables^ also the constants employed and 
their logarithms are given, though without the detailed derivatioa 
of the fbrmulss. 

The Tables are six in number. Table I. gives the relation 
between the units of length used in different countries— Table IL 
has for its object to facilitate the conversion into each other of 
metiesy yards and statute miles, and will be found highly con- 
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veiiient in many compntations — Table III. gives the length, in 
statute and nautical miles, of a degree of the meridian for each 
6^ bet weVn latitudes 20^ and 50*^— Table IV. gives the length of 
a longitude degree for each degree parallel, between Latitudes 
170 ^^(j 5QD^ expressed in nautical and statute miles and meters 
— Table Y. gives the lengths of the parallel and meridian arcs 
and coordinates for projecting larjge maps in the United States 
and can be used for a map embracing the area between Latitudes 
17^ and 50^ and extending 7iP in Longitude, which limits in- 
clude considerably more than the entire United States. Table YL 
gives the lengths of the arcs of parallels to seconds for each min- 
ute of Latitude between 24P and 50^; it also gives the meridian 
ares and coordinates with corresponding accuracy. This table is 
available for constructing any local map projection on a large 
scale, ajiywhere within the latitude specified. For state or gen- 
eral maps, Table V. should be used, and for town and country 
maps, 6lc.j Table YI. is required. It will be seen that these tables 
suffice for all the geographer's needs within our national limits, 
while a little sttidy and practice will enable any one to use them 
correctly and rapidly. The superiority of the projection on which 
these tables are based, should induce its general use for all the 
purposes indicated. 

Publishing Coast Survey records and observations. — We ob- 
serve with satisfaction thnt the estimate for the ensuing year, 
embraces an item of $20,000 for the long desired and oft recom- 
mended publication of records and observations, made in the 
progress of the survey. It is earnestly to be hoped that the ex- 
perience of the British Ordnance Stirvey in relation to this class 
of publications will not be losi on us. Why should we wait until 
their day of greatest usefulness is past, until all freshness of in- 
terest has departed, before doing what must be done at last, and 
what ought for all positive reasons to be done now? Delay is 
most thriftless policy in this case, and especially as the Treasury 
IS now plethoric with surplus revenue. The whole matter is 
thtis clearly set forth by the Superintendent. '*The history of 
such works shows that the observations accumulated during their 
progress and which must be published for permanent reference 
and to give them anthenticity, are brought out very slowly. 
Those who have taken part m them are dispersed, and questions 
arise which require their aid to answer. However perfectly in 
theory a work is organized, such questions will arise. The in- 
terest in the results is lost with the responsibility for their accu- 
racy. The present time, when the organization is complete, and 
the observers are still coufiected with the work, is the proper 
tim«i, on every accouui to publish the observations. The econ- 
omy of present publication would be very considerable. I am 
susiaiutid in these views by the judgment of the bcieaulic mta uf 
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the country generally.'' We certainly hope to see this work sooa 
commenced. 

MucBLLANEOUS,— 'Among the operations in Maine are reported 
some measurements of heights by nearly all practicable modesL 
From these and other operations there, we see evidently looming 
forth 'important data for the coefficient of refraction under dif* 
ferent circumstances, and in relation to the relative advantages in 
accuracy, time and other particulars of the different modes of 
measuring heights." — At East Base near Galveston, an elaborate 
set of latitude and magnetic observations is reported.— The list of 
Coast Survey nautical discoveries and developments for the year 
embraces nineteen items, chiefly of shoals, rocks, banks and chan- 
ges iti bars, inlets and harbors. The Gulf Stream submarine hill- 
ranges, before mentioned, are the crowning discovery. — The 54 
Sketches appended to the Report, erobitice much new hydrogra- 
phy of importance to navigation, and among other snhjecis of 
congratulation is specially noticed, \he completion of the tronble- 
some but fiighly important hydrography of Nantucket Shoals.— 
Ap[*endix No. 36, consists of noles on liihogra^, hy aud lifho- 
gra|;hic transfers. Tlie sketches cive evidence of the vahie of 
the traiisfer process, being ail (23, DUO copies from each of 54 
plates) printed by iis aid, without serious wear of (he copper plates. 
The subject of adiipling engravirig to transfer priniitig is touclied 
nprti) and is of much importance to such as are about using the 
transfer process. — Apf^eudix No. 37, describes a novel instrutuent 
called the intr i i;uiger, for ennl-luig boats convenietiily to run on 
range lines fn. tu cen oj)poFife stations; also some .iccount of vari- 
ous devices iiied. — Appendix No. 35, gives the results of two 
analyses of deposits taken from i!it? lu iler of the steamer Hetzel. 
Tliis is a subject of practical importance and it is to be hoped 
that some corrective may grow out of such analvses — Appendix 
No, 43 will be intereslmg to those wlio feel how great a loM the 
country sustained in the death of Sears C. Walker. 

IMiere is much more in the various field and office operations, 
which might interest acientific readers, but space bids ns refrain. 
In conclusion, we may remark, that taken as a whole, this report 
equals or exceeds any of its predecessors in the.extent and valaa 
of its contributions to science ; and that by its paper, typography, 
indexes and sketches, it goes far towards reasserting the admissa- 
bility of a Congressiooai Doeameat to respectable iibcariea. m 
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Abt. XXVI. — On the use of Hydrogen Gas and Cctthovic Add 

Gns, to displace Sufphuretted Hydros^Hfi in the analysis of 
Mineral Waiting c5'c.; by Piuf. W. B. Rogers and Piui. R. 

E. ROGEKS. 

First. — On the use of Hydrogen Gas ia ihe analysis of Sul- 
phureous Waters. 

One of the motl difficult points in the analysis of mineral wa« 
ters 18 the determination of the sulphur which ie contained in 
meoy of them in the two coudiiions of Sttlphaietted Hydrogen, 
and a sulphid, either of an alkaline metal or of magnesinm or 
calcium. No satisfactory process has we believe yet been de- 
vised for this purpose. It is easy enough hy the nttrete of silver 
or cblorid of copper to determine the total qnantity of sniphnr 
present in these compounds; but in the subsequent process of 
boiling the liqtiid preparatory to the precipitation of the sniphnr 
of the sniphids, while we expel the free hydrosulphuric acid, 
we at the same time decompose the sulfihid of magnesinm or 
calcium which may be present, even when the process is codJuc- 
ted out of contact with the air, as in an atmosphere of hydrogen 
u^as : and if we boil the liquid in the air or even expose it for 
soine lime to (fie atmosphere at con)mon lemjieratures, ihe snl- 
\A\\ds of sodiuiij and potassium as well as of magnesium and 
calcium, are gradually decomposed by the carbonic acid of the 
air evolving their sulphur in the condiiion of hydrosulphuric 
acid. At the same lime by the action ol the atmosfihenc oxycen 
a p(irti()u of the alkaline sulphid is converted uito hy|)nsnl[)h ite. 
It IS ihcrefore desirable to discover some method ofsepaiatuig the 
free hydrosulphuric acid vvitlioiit at the same time affecting the 
other sulphur compounds present in the water. This we think 
we have attained by transmitting thron^Ji the sulphureous wafer 
a 5!reat7i of hydrogen gas. In repeated trials made with natural 
hepatic waters, among ihcm the celebrated Blue Lick water of 
Kentucky, and with an acjueons solulioti of hydrosulfthuric acid, 
prepared for the purpose, we have found that by continuing for a 
sufficient time the washing action of the hydrogen, we could re* 
diice the sulphuretted hydrogen to an almost insensible trace. 
A voltime of 26 cubic inches of the Blue Lick water submitted 
to this action for one hour retained only a minute fraction of the 
original charge, and in one and a half hours it gave only the 
slightest appreciable trace of sulphuretted hydrogen. 

The hydrogen used for this purpose, before reaching the vessel 
which contains the mineral water, is conducted through a soltt* 
taoo of potassa in order to rsmove any hydrosulphuric or carbonic 
meid it may contain* Thence it is made to pass into a sscond 
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vessel containing the snlphureons water through which it biibblet 
II) a brisk but not violent stream. The gas, more or less charged 
with sulphutetled hydrogen, is led into a ihird vessel containing 
either a solution of nitrate of silver to which ammoiMa h^s been 
adtleti, or an nikaliiio solntion of arsenions acid, lo arrest the sul- 
phnretted hydrti^en. The funner solution is greaily lo be pre- 
ferred where the mineral water is only feebly sulphureous. The 
sulphur thus precipitated is lo be deteriuined in the nsnal way. 

Snppose the mifieral water to contain free hydidi^ulpfinric acid 
together With snlphidssay of potassium and magnesium, we may 
proceed as frillo ws : 

1 We detenniiie lor a given volume of tfie water ilie total 
amount of sulphur present by the use of chiurid of copper or ni- 
trate of silver. 

2. VW subject an equal volume of ihe water to the hydroeru 
current until the escaping gas gives only the lainiest trace (1 hy- 
drosuiphuric acid when the jet is received on a snrlace of wfi;ie 
porcelain rendered moist by a mixture of nitrate of silver and 
ammonia. The mixed gas being passed into the silver or arseni- 
OU8 solulioDi gives a precipitate from which we determiue the 
amourtt of free hydrosulphuric acid in the water. 

3. We apply heat to the flask containing the snlphureons wa- 
ter which has been thus treated, so as to cause gentle boiling, at 
the same time supplying the upper space with hydrogen in a 
moderate but steady strcatn. It wiil be found that below the 
point of ebullition the issuing hydrogen will give ^arcely a trace 
of hydrosulphuric acid, but as soon as the liquid begins lo boil, 
the stream of vapor and hydrogen plainly shows the presence of 
this substance, then slowly evoked by the decomposition of the 
solphtd of magnesittm or calcium. 

4. We treat the remaining liquid with chlorid of copper, or the 
arsetiiotis solution, to determine the sulphur df the alkaline suU 
diid which is the only sulphur compound left in the water. 
The sum of this and the sulphur of the free hydrosulphuric acid 
subtracted from the total quautity of sulphur gives that of the 
sulphid of magnesium. 

We find that a proportion of hydrosulphuric acid too small to 
be quantitatively determined by precipitation from the water 
itscU can be ascertained by the use of the stream of hydrogen. 
It IS only necessary to pass the gas which has been tratismiifed 
through the water into an ammoniacal solution of nitrate Sil- 
ver ni a U»n£r test tnhe or Liebis's bull). By contimi 1 ihe ac- 
tion fiM* one ur two iiuui:> we uLdaiu a precipitate capable ui being 
sejja rated. 

\V hen the water contains no sulphid of magnesium or cal- 
cium, it lb merely necessary, after determining the total a;iionnt of 
sulphur present, to boil the liquid in au atmosphere of hydrogen 
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as lon^ as tfie pas gives a distinct trace of S H by the tachp on 
pnr(eiai[i as bclore described; and then by |>i'ecipilalion to deter- 
mine the c((iaiiiay of sulphur ia the alkalme sulphid of the re- 
maining liquid. 

From wimt has been said it is obvious that the only pmctical 
objection lo the process here proposed is (he tardiness ol ilie dis- 
placing action of the hydmijei^ t^ns : btU C(Misid<'riti^ th»^ arknowl- 
H?pd imperfection of the methods m use| we thiuk that it may 
be found worthy of adoption. 

Second. — On the use of Carbonic AHfl d'as in the analysis of 
miueral waters containing Sulphuretted Hydrogen. 

As might be inferred from its great absorbability by water, ear- 
booic acid acts much more rapidly than hydrogen in sepomting 
hydrosnlphuric acid from that liqnid. To assure ourselves of this 
effect, we made several experiments with natural and artificial 
sniphnreotts waters, all of which led to the same result. The 
following example will suffice to show the efficiency and prompt- 
ness of the displacing action of the carbonic acid. 

Twenty-five cubic inches of Bine Lick water contained in a 
narmw necked bottle, were subjected to the washing action of a 
brisk stream of carbonic acid gas previously purified by trans- 
mission through water. In fifteen minutes the liquid, tested by 
ammoniacal nitrate of silver, gave a scarcely discernible trace of 
hydrosnlphuric acid^ and in twenty minutes not a vestige of it 
could be dttected by tlie s:ime reagent. The rapidity and com- 
pleteness of the separation are ai> striking as the ease with which 
the experiment can be made. 

When therefore a mineral water is known to contain snlfilni- 
relied hydrogen only in the free siaie, we would recommend as 
the simplest and most exact method for deterniiiung ihis ingredi- 
ent, to pass ihrongh tfie liquid a stream of washed carbonic acid 
gas. and lo arrest the hydrosiilphnric acid, by conducting the 
current of mixed gas into an ammonmcal solution of nitrate of 
sih'er in a small flask or Liebig tnbe. Thp precipitated snlphn- 
ret being mingled with only a small voliinif? nf li']nid, admits of 
mor^ easy separation and determiiKU l ai tlian when formed in [he 
usual way by adding a precipitant to a large mass of the m moral 
water. In the case of feebly sulphnrrdus waters this method is 
we think greatly superior in accuracy as well as promptness to 
my of those in use. By operating on a considerable volume of 
the water, the flask or tube will furnish the precipitated sulphu- 
let in sufllcient amount for a quantitative determination in cases 
where in the ordinary way no separable precipitate would be ob- 
tained. 

Aa carbonic acid is capable of decomposing the sulphids con- 
tained in a mineral water giving rise to free hydrosulphuric acid| 
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it cannot be enriployed for determining the quantity of the latter 
when associated in the water with a siilphid. in this case the 
stream of carbonic acid wmild carry with it the hydrosulj)huric 
acid due to its reaction wuli the sulpliids, as well as that existing 
ready fornned in the liquid. For such a water, hydrogen gas used 
as above expiainedi is the proper displaciug ageoC 



Abt. XXYIL— On Changes of the Sea- Level ejected by exisHng 
Physical Causes during siaUd periods of Hms; by Altkcd 
Ttlob, F.G.S. 

(Conducted from page 32.) 

Pabt 1L 

Allusions have already been made to the diflicuUy of proving 
whether or not the sea-level had been pradualit/ elevated, be- 
cause the rise of the waters would conceal the evidence of [[leir 
former height except just at the inouil»6 of rivers, where deposits 
of duvjaule alhivium might raise the land from time to lime and 
keep it above the waves. The recent strata formed at a few 
such localities have been described by the best observers: and 
while tliere are appearances in several cases which mighL b-' to 
some extent ex|»lamed by the supposition of a gradual rise of the 
sea-level, yet no proof conid be obtained without the concurrent 
testimony of a much greaier number of msrances than have yet 
been brought forward. Sufficient uiforruad on, it appears, exists 
to show that tlie quantity ofaiiuvium in the deltas of such rivers 
as the Mississippi, Ganges and Po, is so enormon?. iliat tfie accu- 
mulation must have r ccnpied a period of time during which it 
would not be possible to conciMve the sea-level stationary. 

Little progress could be made in an inquiry of this kind with- 
out clear views of the operations of rivers. The recent reports 
of engineers upon this subject supply an important link in the 
chain of evidence, and enable tts to understand the laws which 
govern the formatioa of alluvial plains along the lower parts of 
all river-conrses. 

The diagram (fig. 8) represents a section of 600 miles of North 
America, through the alhivial plains at)d delta of the Mississippi,* 
together with a section of the Gulf of Mexico, from a point 100 
miles east of the Balize to the continent of Sotuh America. The 
sea-bottom is marked from the soundings on the Admiralty Chart, 
and the depth of the Mississippi and its flnviatile deposit are in- 
serted from statistics collected by Sir C. Lyell.f 

* For a most valuable detailed description of the phrsirnl gpofn^y^^v, <t'c of the 
Hiwis^ippi aiid Ohio vailev, (ie« Mr. C. EUet'ii paper, SmiUi^amu UoauU^uiiotUL 
ToLiM861. 

f See note, page S6b 
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It will be seen that the level of the water in iho Mississippi, 
near its junction with the Ohio, nearly 600 miles from the Gulf 
of Mexieo, is 27;") feet above that of the sen. The sh^pe of lite 
alhivial planus through which the river wiuds will therefore be 
less than 1 foot ?n 10. 000. 

The hills bordfM itiu' the valley of the Mississippi are cnt through 
in several plnees by the river, thereby exposiirjr trood sections of 
their component strata, consisting of alluvial cieiiosits i bought lo 
be innch more ancient tfjan those we are about to coiiskUt. 

An area of 16.000 square miles is oecupied by the more modern 
alluvial formation between tfie liead of llie delta and the jinieiion 
of llie Ohio.* It is sufip^ised lo be, in the average, '2(34 feet deep, 
and is from 30 to 80 miles wide. The true delta extends ovtir 
14,000 square mdes, occupying a frontage of 2J degrees on the 
coast-liue of the Gtilf of Mexico, and extends ISO miles inland. 
At its southern extremity its surface is hardly above the level of 
high tides, but it rises gradually as it passes inland, and at J^ew 
Orleans is nearly 10 feet above the sea-level. 

A boring near Lake Pontchartaiii, of 600 feet, failed to penetrate 
the modern alluvium ; and wherever excavacions are made, the 
remains of trees are frequently found, apparently in the places 
where they grew, but now far bolow (he soa-level. Sir Charles 
Lyell computes its average depth at 528 feet, and conseqneiilty 
nearly the whole of tins modern deposit is below the sea*level, 
yet is supposed not to contain marine remains. The fall of the 
Mississippi during a course of 601) miles is shown by fig. 8; Ihe 
depth of the channel varies from 8(1 to 2UU feet until it approaches 
the B'lUze, where it shallows to 16 feet. The rise of the tide at 
this point is oitly 2 feet. The depth of the alluvial deposit be- 
low the river-chantiel is also indicated, together with the surface 
of the more ancient formation upon which the Mississi{)|)i has 
formed this great alluvial deposit, the bottom of which is now 
more than 5UU feet below the present sea*level. 

Mr. Charles Ellet, Jiiu , in a He port to the Amprican Secretary 
of War, January 29, 1851, communicates the information frotn 
which the diagrams fi-js 1 and 2 are construried. See p 23. 

Tfie theory of Mr. C Kilel is. that tfie velocity of the stratum 
of fresh water (fic^ 1 ; is eomrnimicated eiimely lo the uiideilyitig 
sdaliim, composed of s:ill water, partially to the next blialinn 3, 
but not at all to stratum 4, which is stationary : stratum 5 is also 
marine, but il llows in an opjM»silc diieeiiou io the rest, anl re- 
sioies the salt water wfiich is carried away by the iViclion of the 
Upp<M- stiatnn). No. I, agaiiiNt ihe siiface of No. 2. 

It i.-s supposed that ilie rapid increase of deposit at the bar. fig. I, 
ariseii from stratum No. 5 carrying mud to that point, where its 

• Lyell s Seocmcl Tint to titft Uoited States, 1S40, vol. it, pp. 146-16i, 1S6. m, 
194, iV&, 203, S48, dk. 
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velocity is parlially neutralized by impinging against stmtum 
^V 1. 

From the followtnsr particulars of the deltas of (he Ganges and 
Po, it would appear that they are sitniinrly situated to the Missia- 
sippi. "All Artesian weii at Fort VVilliam near Calcnita, in the 
year I8^1», displayed at a depth of 50 feet a deposit of peat with 
a red coliired wood similar lo that now living. At 120 feet clay 
and sand with pebbles were met wiili. At the depth of 350 feet 
a freshwater tortoise and |iart of the humerus of a ruminant were 
found. At 3titl feet, clay with lacustrine shells was incumbent 
upon what appeared to be another dirt-bed or stratum of decayed 
'wood. At 4<HI feet they reached sand and shingle.*'* 

Ill the delta of the Po, a well bored 4t)0 feet failed to penetrate 
the modern alluvial deposit ; very near the bottom it pierced t>ed8 
of pear, similar to thi>8e now forming. The coarser particles of 
mud which have already passed the mouths of rivers may con- 
tribute to the marine or fluvio-marine deposits forming muside 
deltas; but this can only be to a litnited extent, as the great bulk 
of the mitd is far too fitie to settle near the coast. Little material 
coftld be obtained from elitPs along the sea coasts, l)n( we have 
information of marine currents specially bringing sand and mnd 
fr«Mu othor pans of iho sea-boltom lo the neighborhood of deiias. 
(See Mr. FJlk i s ohservanons ) 

F»>r liiesc reas(iiii>, if llie finilu^r examination of the deltas of 
the Mississipf)! and other r»vers .shoiiki lead to ihe discovery of 
some rtfceiil rnarme or Hiu i<> ;nai ine strata, it may Inrii onl that 
sncli def>osils have been more rapidly accmnnlaled than ibe finrely 
tlijvuiiiie beds wilb wbich they may be associated. In esiiniatiiig 
the age of deltas, alldwance, hcuvcver, oniihi to be made fur sucli 
ConiiMcrf MCf^s, and also for rbeir «^rgamc ccMiteiits. 

Lfi us now turn to fig 9, wlncli exbibiis Sir (>barles Lyell's 
transverse spc!!f>ii of tfie cfiaimol and f>hiiits of ibe Missis5jif»|:i, 
and at all pomis ilir<^iiiibont a course ol' several hundred miles. 
The dotted lines are mtroiiuced to show the variation of ilie 
waler-levei in tlie wet and dry seas<^ns : A, b rrpreseiil the artifi- 
cial levee ; ri, d ihe l>anks and plains; m. in the swam[)s of the 
Mississippi. *• The liaiiksf ^re hiiiher ilian the Ijotiom of ifie 
swamps, because, when the river overflows, the coarser part of the 
sediment is deposited on the banks, where (he speed of the cur- 
rent is first checked " ( Lycll ). The cliannel, however, is so wide 
and deep, that even if (here were no artificial banks lo prevent 
fl<iods, the river would carry Into the Gulf of Mexico (he princi{ial 
mass of the nnid it had received with the water of iis tributaries; 
for it is only for a short time in the year that the level of water iu 

♦ Lvell toe. eii. p. 248 ; nml Principleft, p 267-2T0. 

f TLiTe U a Bitiiilitr (ibctuiti of Um Nile uiul iU (miiks piibli^^bed in tlie fourtl) vol- 
ume of tl)<> Qn.nrterH' Journal of th« Uttologicfti Society, p. S44, but conunuuicatisd 
bjr iieut ^ewbold ia 1842. 
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the river is above that of the adjoining ])lai!is. The swamps and 
the niitnerons lakes fornned by deserted river-bends commnnicate 
at ail times of the year with the main siream. In these places 
mud could be constantly deposited mingled with the remains of 
the vegetation which grows hixuriantly in the swamps. The only 
supply of inorganic matter for raising the level of the vast piains 
through which ihe river winds for hundreds of miles, must be 
the mud deposited upon them during the periodical t^oods. These 
are ver^ much prevented by the artificial ievee; but when they 
do occur, their force is augmeated by the water beiug artificiaiiy 
dammed up. 

have seen, says an eye-witness, when the banks of the 
Mississippi burst, the water rush through at the rate of ten miles 
an hotir, sucking in flat boats and carrying them over a watery 
waste into a dense swamp forest " (Lyell). It would appear that 
Ihe Mississippi diflTers in size and proportion more than iti other 
respects from our rivers. For instance, when floods occur upon 
our own alluvial plains, they are most conspicuous at a distance 
from the stream which caused them, indicating that the parts of 
the plains nearest the banks are higher than those at a distance 
from it, and therefore that flg. 9 would also represent the /Ttftts- 
vme sedion of shw rivers generally* The similarity of the 
physical features presented by the tower parts of all rivers was 
particularly remarked by Huilon.* 

It has been observed by engineers,! that in all rivers in this 
country the large cjnantilies of silt brought into them by winter 
freshets do not tend to choke the channels, but that, at tfiat pe- 
riod o[ ilie year, former accnmnlations of deposit are actually 
removed by the torce of the stream ; and therefore, tliat ah hough 
wniler-freshets bring down silt with tfiem, they carry into the 
sea a larger ipiantity than they have intn (iticr-'d into river chan- 
nels.J If it were allowable to assume tluii ihe nncqnal supply of 
water at ditferent seasons of the year prndnres effects in the chan- 
nel of the Mississippi similar to these just described on our own 
streams, the following conseipiences miyht he d«-duced from liie 
fact that winter freshets remove more detritus than they hrin^ 
down. The diminution of the speed of the current of rivers 
assists \ho (1- ()osition of silt upon ilir ir beds, as much as hs in- 
creas( d s|)eed in the \\'intpr season r;L\'ors its removal. Tlie sum- 
mer deposit, however thin it may be, cannot occur wuhoul coo- 
tractitig the sizes of the channel. 

♦ Tlieor;^ of the Earth, vol. ii, p. 205-21 1. 

f On this nnd the following points (^ee Fir«:t Report of the Tibial Hiirbiinr Oitt* 
missinn. a^Kive rvftrrc'l U>, xvhicli contain^ tlie opitiinris of our inocit OOiehrttMl Mh 
gine<»r>i "n tlie plK'n(»in»jtm prefseiited by tidal nnd other river*. 

\ Tlie author han not met with any f xplanutioa of thf Crtu^^4^9 that produces di&nget 
In river^annele, although the oomtMit alteiatioot taking plaee in them liat* Im 
tcpeatedlj alluded to. 
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Winler-freshets following a sudden fall of rain would raise the 
waier'leYel of rivers rapidly, and carry it above the lanks before 
the augmented current has time to scour the river*€haiiiiel and 
imiae it to its former capacity. Accumulations of siit, small at 
any one place, roust each raise the water a lit lie above its proper 
level , and the point of overflow will be where the snm of these 
small elevations an^onnts tn more than the height of the hanks, 
above last year's level. Bnt floods leave a deposit of sill, &c. 
upon the banks they pass over, which increases the capacity of 
the channel ; and until new deposit has again reduced the area 
of the stream below its proper size, inundation will not occur. 

As each flood raises only the part of the liank it flows over, it 
is easy to see that the point of overflow will be changed from 
time to time ; and every part of the alluvial plains through which 
a river flows will be visited in turn by floods, provkled there are 
DO artificial banks. These banks assist the scouring power of 
rivers in winter, because they retain more water in the river ; but, 
on the other hand, silt that would have been carried over the 
banka is kept within the channel, and this may be the reason why 
tl)e beds of all navigable rivers have become so much elevated 
daring the historical period. The contraction of water-channels 
in summer, and their enlargemeut in winter, is ifius directly traced 
to the unequal simply of rain at different periods of the year. 

This beii.L^ Lidiiimod, vvu have an explanation of the nianiierin 
which rivers umy. by a succession of Hoods, build upon alUivial 
deposits along their courses, at the same time raising liieir beds 
in pru|)orl)oii u> the height of their plains. 

If river-chainiels were perfectly symmetrical in form, the iden- 
tical sediment that had fallen in suuuuer might he removed a^ain 
in winter. It is. however, well known that river-channels are 
deep on one ^ide and shallow on the other. The principal de- 
posit therefore lakes [)lacc on the shallow or quiet side, and ihe 
priuci[)al removal occurs from the deep side where the current 
runs more qnirtdy. 

This may ex[)Iaiii why the traveller on the Mississip[)i sees for 
hundreds of miles a caving bank on one side, and an advarfciii^ 
sand-bar on the other (Lyell). When the action of the river is 
also imequal on its two banks in ditierent places along its course, 
a channel consisting of curves instead of straight lines must he 
produced. When each curve, however, had assumed the com- 
plete horseshoe form, the water, by travelhng round the outer 
circumference of the bend, will have its ed'ective speed reduced 
to that on the inner or shallow side. The current would thus 
become more nearly equal in all parts of the channel, and neces- 
sarily the deposit likewise; and in winter it would have a nearly 
equal tendency to excavate th(^ ! anks on both sides, which con* 
dition of equilibrium might last for some time. 



Digitized by 



222 A. Tylor on Chaitges of the Sea-Level effected by 



Hnttjin. in 1795. hns romaiked, dial there is evidence of denu- 
dnttnii in evory coiimry wfiere at any litne of the \'^ar fho streoins 
carry ott any pariicles of ihe superficial soil.* 'i'he Mississi[>pi 
niiisl derive its vast snpplirsi^f mud f rom ihousnnds of such inhti- 
taries; for it could nhiaiu ihern froiii no other source, uuiess we 
BtipfKise it abstracts iliem frnni its own plains. Cerininly in many 
places sni I in being removed from one part or other ot us plaiust; 
but an et|iial qiiotiiiiy mtist be added lo some other part, Tor lha 
riirifr conld not make a permanent inroad into its plains without 
enlarging its channel. This it does not do, or it would l)e able 
to carry off the wiiuer-fresheis withotit overllowiugy and tliepre^* 
eiit artificial bank would be inuiecessary. 

I have thus briefly referred to observations made by British 
engineers which may throw some light on the causes of periodical 
floods, and changes of chainiel in riv«*n», and also upon the for- 
mation of atlnvial plains along their course. These qiiesitoiia 
need not further be entered into, bccatise the limited gmwih of 
alhtvial filatns and deltas may be best illitsi rated hy tracing the 
alteration in the mean level of a large [lart of North America that 
would bo conseqaent upon a denudation sntfiriently exteiisivA to 
furnish the alluviimi said to exist in the valley of tho Mississippi. 
On the borders of the Gulf of Mexico at the present time marine 
strata are forming within a short distance of the fltiviatile, and 
frei|uently alternate with them, because spaces of the sea^shore 
are enclosed hy banks of river-mitd and converted hito lakes or- 
diiianly communicating with the river, but sometimes with the 
sea after tides. 

T'fio [)resciit fij.ninti or llu vio-mariiic posits must ho composed 
of niiid that has passed !l)o uKuufi of lf)e river, or washed up hy 
the sea, whilo the frcslnvaler strata nuisl he eniiivly foroicd Uon\ 
sand ami mud carried over itie river haitks, or defKisited on the 
hditiMii of lakes supfilied by llio stream Ix^fore it enters the Gulf 
of Mt'Xiro. An idea of the anioiiul of deiiiidat ion tli.u lias taken 
place III ifie mlenor of IVnrtfi Aiiierira iiniilu be either obtained 
from ibe extent of the mnrine deposiis formed of innd that Ind 
passed tlie inoulh (^f the river, or from that of the purely Huviaifle 
and contempiM-aneoiis de|)Osits formed from mud which had never 
entered the Gnlf of Mexico. 

But it ts also necessary lo estimate what proportion of the total 
qttantity of nuid brought dnwn by the river is carried coiuj leiely 
out to sea. compared to what is left either upon the manue ox 
fluviatile portion of the delta. 

Sir Charles L^yell has remarked, that the alluvium now remain- 
ing in the valley of the Mississippi can only represent a fragment 

• Our clerjrest streams run niutldy in ii Hood. The great causes, therefore, lor the 
de^adAtioii <if iiiountains iievt»r i»ttip a» lung as there it WMter to ruu ; tlthoagli, «i 
)it>ii;bt^ of inouiiuinH dimini!^!]. the progren of their dimiautioii nifty hb iDOfe 
aoU mwr* nstordLed. Op, eii, toL ii, p. 206. 
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of what has passed into the Qiilf of Mexico ; and this can readil7 
be beliered when we reflect upon Ihe depth atid breadth of the 
channel, and npon the short period of the year that the stream 
would throw any large qnantity of mud into the | In ins even if 
there were no arlificial hanks. We ninst also hear in mind that 
only the coarse mnd could settle tiear the shore, f<Hr the finer par* 
tides eonid not deposit except in ve^y deep water. For these 
reasons, even if the mtid carried beyond the month of the riyer 
b only ten times the qnantity left behind on the fltiviatile por- 
tion of I lie delta and plaitis of the Mississippi, this am«itint of 
detritus conid not be obtained witliont the mean level of ono-fifth 
part of North America being rednced 100 feet by detuidation 
affected by the action of raiti, the atmosphere, and ruiniing water.* 
Rnt Hutton (vol. ti, p. 401) remarks, in 1795, that wherever any 
stream carried off particles of sinl in its waters at any pericid of 
the year, it might be said that denndation was taking place in 
that cotnitry ; yet he partictilarly observed that the waste of land 
was very uneqnalj l>eing mnch more rapid in the elevated than 
in the more level parts of any district. It is iherofore possihie 
that, during the reduction of the iiitjaii surface- level of ihti land 
diained hy the xMississipf)! to I he amount of iUi) feet^ some por- 
tions of the area nnglu be li»wered many times that am iifir, 
whtle other portions might suffer little, or be positively raiscii hy 
the superposition of ailuvial dejM>8it. We are. however, iiiloruied 
by Sir Charles LyelL that the Mississippi in one part of its course 
ctits ilimtish aiicieul fluvialile beds evidently antecedent to those 
recent depi siis we have been considennc?. "^I'liis formation is also 
staled to contain the remains of s^^r u s of plants and animals 
now exisfifjg ; so that evidetice is to l»e ol)iaiiied in tins disirict 
of still gn atcr deuuduions (by iliese results i iljaii those of which 
we have spoken, and which vvonld produce ciiaiiges on the sur- 
face ol the earth since (he introduction of the present fauna and 
flora of extent enough almost to realize Hutton's vision of momi- 
tains wasted away by the aciioij of rain, the atmosf)here, and 
running-water, and earned along river-conrses into the ocean. 
It is not necessary to take an extreme view of this sultject to 
gain the object we have in view, which is to show that, during 
Ihe time occnpied by the formation of the Mississippi delta, the 
sea*level might be perceptibly raisedf by the ageticy of physical 
causes now in operation. 

The, reasons for supposing that a rise of 3 inches in each period 
of lt),(K)U years might occnr, have been already discussed, and it 
only retiiains to state that, at the present rale of denndation, it 

* Hie ditii for calculfitinf the anmiHl quantity of detritus m tried ovpr the river's 
bnnks, in relation with tliat carried flown to the sea, are very imperfect Furtlwr 

infonnation on this subject is tmit h nt'ctU'il. 

^ Thii cl^^niL'*- of level may :\nn>utit. uinicr certrjia CUrCUIDStancf«, to a great BXr 
ieot, but at tiic iuwe»t calcuialiuu would be lu I'ceU 
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wonid require five such periods to produce the quantity of detritus 
said to exist in the valley of the Mississippi ; while it would re* 
quire fifty such periods to produce the requisite quantity of allu- 
vium on the supposition thatouly one-tenth of the mud in transitu 
through the river was appropriated for the accomulation of its 
alluvial plains and delta. Under these circutnslancee it appears 
a legitimate conclusion, that tlie level of the .sea cannot be coo^ 
sidered permanent for all practical purposes when it may be shown 
that it might be disturbed by the operation of present causes 
during the period occupied by the construction of a single gei^ 
logical formation. Elevations and subsidences of the lanid or sea!> 
bottom would also effect important changes in tlie height of the 
esa*leve1, sometimes counteiBctiog and at others adding to the 
effects produced by the contintiotis operation of rivers, d&c. The 
effects prodticed by these important causes would be an additional 
veason for not considering the sea-level permanent. 

It is hardly necessary to add, that the continual waste of the 
earth's surface by ihe carrying of materials into the ocean by 
rivers and breakers particularly attracted the attention of Hutton. 
He considered* that this was counteracted by elevatory move- 
ments of the sea-bottom from time to time, but part ictilarly men* 
tions that it was not necessary to suppose that the dry land was 
equally extensive at all periods. Since the ductuation in the 
sea-level would be directly conjse(jiu;ul upon the dosiruction of 
land arising from the operation of rain, the atmosphere, and rnn- 
ning water on its surface, snch changes would be iu harmouy 
with the spirit of llie Huuoniau theory. 

Part III. 

The averac!;e thickness of the deposit formorl on ilip sea-bottom 
by the snhd iiiaterials brought on to it from all sources lias been 
estimated in the preceding part of the paper at 3 inches in I0,1H»0 
years, prodticing an elevation of that amount in the sea- level in 
the same period. Some portion of the oceanic area may be sup- 
posed to receive no part of this supply, while other localities 
nearer the coast«lit)e obtain a great deal more than the aveiage. 
In the interval between these places, where the rate of deposit Is 
extremely high, and those where it is extremely low, must lie an 
ejtiensive tract of sea-bottom, where the accumulation of detritus 
does not much differ from the average rate, which we have sup- 
posed to be 3 inches iu 10,000 years. Such localities may be 
more extensive near those parts of the ocean-bottom which re- 
ceive no supplies of detritus whatever, but they must stretch np 
to the coast-line in many places. For instance, if it is supposed 

• Tlicic reinnrks (»f Hutton arc lioro iritro'lucod herati««e he take* »n entirely <iif- 
ftfreot view of this subject to tliat piuiiiul^ateJ hy bit Clutriei Ly^ii^ who cunaidaB 
that tlm bM been idwajt an «ze«M of lufaudenoa. (te PriadpM. ISftO. p. S4t.) 
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that a supply of 10 cubic feet of sand or mnd is obtained froitt 
each foot of frontage of any coast-iine, and distribnted between 
high-water mark and 20 miles distant, it might raise the lueao 
level of that portion of sea-bottom 1 foot in 10,000 years. 

Rivers opening on to the shore might also bring down a still 
greater quantity of material ; but although tides and ciirrents are 
at work removing the sea-bed in one place and forming sediment- 
ary strata in others from the old and new materials, there must 
everywhere be portions of every sca-bottom where the rate of 
deposit is intermediate between the liighest and lowest, and may 
often not differ much from that of 3 inches in 10,000 years. 
These portions of the great oceanic area, wherever they may be 
situated, are particularly interesting, because on them the accu- 
nrinlation of sedimentary deposit is taking place without any 
change in the depth of water, and yet wiihoiu necessitating the 
snnposition of gradual biibsiderice of the sea- bottom.* Even 
where deposits are lakirjg place much faster than the mean rate, 
the variation in the depth of water would be proporuonalely less 
than if the sea-level had been permanent. 

The liin;t(d siif)ply of detritus derived from clilTs, and the wide 
distribution of that from rivers, renders it difficult to imagine any 
very extensive tract of sea-bottom wfiere the rate of deposit de- 
rived exclusively from new maierials should many iin)es exceed 
the avorai^e. Even on areas where extreme cases of deiin JiUjoa 
and disposition occnrrett fin jjeriods whrii the sea-biitoin was 
linalfected liv movement^, subsidence a:) ) el< vation ). thm^ would 
he many parts where the condition of depth would remam un- 
altered, because on them the rise in the sea-level would compen- 
sate the additiorj to the sea-bottom. Also if, in {periods that are 
past, the supplies of detritus from rivers and cliffs were many 
times greater than at present, they mtist have caused proportion- 
ately greater diiclnation of ihe sea-level, and therefore under such 
circiifnstauces there would also be parts of the oceanic area re- 
ceiving deposit at the same rate that the sea was rising. There 
would thus have beeti opportunities for the accumulation of sedi- 
mentary rocks without any change taking place in the depth of 
the water they were formed in, during the intervals when the 
sea*hottom was undisturbed by subsidences and elevations. For 
these reasons, in examining the section of a marine formation 
containing throughout the remains of the same species of Mol- 
ln»ca, it would reciuire iiide^iendent evidence to determine whether 
the equal depth of water indicated by the orgatiic remains had • 
been preserved during the formation of the deposit by means of 

* Hm effect of fheie caoMS on the general depth of the ooenn would bo of little 

fmyv»rtan''C in n j^eoln^Mctl point of y\)-w. <'\<>'|>t fiir an extendnl pfrioil tyf time, sttcb 
as must liave clapped during' tht- coii-«U lu Uuii ui u great Behal group of utraUL 

SfcoNO Snuu, Vol XYIII, No. 5a.— 3ept, 1864. 29 
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changes of the level of the sea-bottom, or that of the sea itself, 
or of both conjointly^. 

Great caiiti<»n imi-r also be requisite in judging of the time 
occuf*ied in the im nKition of the older rocks froui their mineral 
character, as the r<»ll<iwinar description of passing eveais will also 
ap])ly to [)eri()iJs lliat are loni^ gone by. 

Mr. Austen relates iti onet>f his papers, that "with a continued 
gale from tlie west large areas of the dredgitig-gnuuids on the 
French coast became at tunes complpt^ly covered up by beds of 
fine marly sand, such as occurs in thn oiiing, atul which beconies ^ 
so hard that the dredge and souuduig-lead make no impression 
it : with the return of the sea to its usual couduioo, a lev 
tides suffice to reruovr- tfiesc accnmulafi'^ns 

Mr. Deaup. the snbuiaruie sinvey<ir, also reported to the Insfi- 
liuion of Civil Engineers, that the turn of the tide is foh as soon 
near ihe sea- bottom at a depth of I2t) feet as it is at the surface ; 
and he represents that the loose materials covering the Shaoables 
Kocks are moved backwards and forwards with every tide. 

With these facts before us. what criterion can there be (even 
by estimating the sources of the detritus) for arriving at the mini- 
mum or maximum rate at which sands and marls become per> 
manent additions to the sea^bed ? For the materials may present 
all the appearances of hasty arcnroulaiion, and yet the interval of 
time between the deposit of two strata of sand now couttgtions 
may have been occupied by countless temporary depostts, as 
quickly brotight and as quickly removed by the tide, and leaving 
no trace whatever nf their existence. For the same reasons, we 
cannot be certain that in the valley of the Mississippi we have 
an unbroken sequence of fluviatile strata, in which the accnnin- 
laiions of one century form the base for those of the next, from 
the bottom to the top of the series ; bi^cause there, as in marine 
formations, the deposits of one period may have been entirely 
removed in the next. It is therefore possible that many such 
movements may have occurred, and that the delta of the Mtssia* 
sippi may have occupied a longer period of time for its formattoa 
than conid be computed from any data remaining. In the pre- 
ceding part of the i>a{)er the conclusion was arrived at, without 
taking an extreme view of the rapidity with which the materials 
may have been collected for its deposition, that the work could 
not have been completed wuhiii a period lor which liie sea-level 
could l)e considered permaneni t 

TlK'r»j must be, however, many rivers which are only able to 
ailord very small supplies of mud to any aiiuvial foriuauous, either 

* Quart. Jown. ^ r 1 S >c., vol. p. 79. 

■f It i>< linpcd that it) llie course of n ft>\r yonr^ onnnq'h data will he forthcom-ng 
to determine more ueorly tiie iiiiporUuictt ol this variatiaa of level in a geologic^ 
point of view. 
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from deriving their water from lakes or from countries with a 
▼ery small rain-fall. During a period when the gradual elevation 
of the sea>tevel was not counteracted by the eflects of more 
powerfnl causes, there would be enuditions near the mouths of 
aome rivers of this kind for thd surface of their plains to be gradti* 
ally elevated by the operation of winter floods at a rate somewhat 
similar Co that of the sea^level. In this manner purely dnviatile 
deposits might be formed in the neigliborhood of the ocean, oecu* 
pying positions similar to that represented in the lower part of 
the longitudinal section of the Mississippi, without the necessity 
of supposing any suhsidetice of the land. In the upt^er portions 
of stich rivers, the periodical floods, assisted by the accumulation 
of terrestrial remains in the adjoining plains, would add stratum 
after stratum during periods when the surface of the country was 
unaflVcted by subterranean movements. It is probable that the 
rate of deposit might be accelerated in periods ot' sijl)Sideiice ; 
but ilie mafitier in which rivers form plains along their coin>e in 
all counirips uiidLr ordinary conditions, wlien no suLbnieiice or 
elevation is occnrrnig, was traced by lluiion. 

Even if, in ancient periods, the rale of denudation was greater 
than at preseiif. and the supplies of delritns to rivers nK»re exten- 
sive, the iliietiiatjaiis of the sea-level and the elevation of the 
beds and jilams (^f i i\ Pts would have heen proportionately greater. 
Inhere would, [[leit ldic, stiil fmve existed some Itcalilies where 
the rate r f Uie (( ii inat ion of alluvial plaifis near the sea kept pace 
with llie elevation ol the waters ; so that, as at the present time, 
conditions would liave existed for the accmnnlatioii of tlnviaiile 
strata containing terrestrial remains without any snbsiJenre of 
the land. This is a subject, however, that must be liniher 
stiidh-d, more es(>ecially when its value is considered in relation 
to the great masses of tluviatile strata either of the Mississippi, 
the Ganges, the Nile, or the Po. For the above reasons it would 
be difficidt to determine, when examining sections of thick flnvi- 
atile stfatai whether these accumulations of detrital matter had 
been formed during snl)sidence of the land, or during the gradual 
elevation of the level of rivers and seas, arising from the cou- 
tiunal operation of ordinary physical causes. 



Abt. XXVIII. — On Fuchs's method for the d^ermination of 

Iron ; by J. R. Brant. ♦ 

To determine the atnonnt of iron in any substance, Prof. 
Fuchs of Munich [)roposed ( Eitlinii:ii], xvii, 16UJ a method which 
for ease and rapidity ot^ execiiiKni nne(|nalled. It consists sim- 
ply in boiling the solution of the perchlorid of iron with a strip 
of bright sheet copper, until the iron is reduced to protociilorjid — 
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the reaction being Fe. 01 -x + 2Cii = 2Fe CI 4- Cua CI. The 
quantity iron is tlien c ali iilateJ from the loss of weight of 
copper, lor according to liie reaclKMi. as tlic atomic weiiiht of 
copper is to that of iron, so J8 the loss of weight oi copper loihd 
quantity of iron sought. 

As the idea contained in the method is capable of many ana- 
lytical applications, it became a matter of interest to delermiiia 
first Ihe accuracy of the method itself. The iron used in the 
aiialy8es«wa8 fine piano forte wire, and as a preliminary expert* 
nient the copper, which was of the ptirest Lake Snperior varieiyi 
was boiled for one half hour in concentrated chlorhydric ainid, 
with a loss of 0*69 per cent., and in acid of about one quarter the 
strength, O il percent; showing that the very dilute free acid, 
in the sohition of the perchlorid, can have no eeusibie efieci on 
the result. 
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The analyses show that although the iron is redticed to pmto- 
chlorid, the change in color of the solution does not indicate with 
sufficient sharpness the exact time when such reduction is com- 
plete, thtis rendering the method inaccurate and unreliable. The 
method can be made to give accurate results, as soon as some un- 
ohjecttonable process is given whereby the reduction is rendered 
manifest independent of mere change in color. 

Since theahove investigation was completed, a paper on ihis 
same subject has been published (F.rdmann, Ixi, 127) by Dr. Ju- 
lius Ltivve, in whicli he states that the method, in point of accu- 
racy, leaves nothing to be deaiicJ, and gives piuui ihe fullow- 
itig examples : 

I. 11. ITT. IV. V. TT. VII. 

Taken, 0 185 0 161 0126 0 212 0 084 0 282 0-2o2 
Found, 0-179 0 158 0-122 0-212 0 081 0 278 0-201 
Difference, 0 006 0 0il3 0 004 0 003 OHMIi O-OUl 

Although \n these analyses the absolnle difference is very 
small, unfortunatety the error it) parts per cent, is large ^ ex* 
pressed in this manner we have : 
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I. n. III. IV. V. VI. VTT. 

Found, 9675 98*13 96 82 100 00 96 12 98 58 99 50 
Dilfemiioe, 325 1-87 3 18 3 58 1-42 0 50 

Lowers own anal78e8 prove then thai in point of accuracy the 
method leaves much to be desired ; while by his inconsiderate 
amnner of stating bis resoUs he has deceived himself, and proba- 
bly many others. 

Kew Yoik, JoM ISlfc, 1864. 



Art. XXfX. — On Slibiotrizincyle and Stibiobizinryh, two v no 
cotfipoiiftds of j^iffc tmd Anliwony^ with some rerrinrks o/t (he 
decomposition of water by the alloys of these metals; by 
JosiAU P. Cooke, Jr., Cambridge. 

During some experiments on Antimoiimretted IlydroL^pn, mnde 
the last winter, I Doticed that the aiioys of zinc and aniimony, 
which had been used for preparing lliat gns. conririned to evolve 
gas from [»nre wnfer, even aficr they had been unshed complete- 
ly free from the dilntc and enifiloyed m the process. This gas 
proved to he pnre hydrogen, and on boiling the wasfied alloy with 
water, I fntind the evolution so rapid as to recommend the reac- 
tion OS a process of preparing hydrogen in a slate of pnriiy. 
This fact was annonnced at the last meeting of the American 
Aasociaiion for the Advancement of Science; the tiew process of 
preparing hydrogen described, and proofs given of the purity of 
the gas thns obtained. 

On investigating this unexpected reaction, I found that not 
only the alloys of zitic and antimony, but that also pnre zinc 
would decompose boiling water, before they had been acted oq 
by acids. The following table will show the amonnt of this de* 
composition. Column headed 1 gives the number of centimetres 
cubes of hydrogen obtained by boiling 200 grammes of different 
alloys (granulated) with water. The "per cent, of antimony con« 
tained in the alloys is given at the left hand side of the table^ 
opposite to the tmmber of centimetres cubes. The composition 
is known only synthetically. The alloys were made by melting 
together the zinc and antimony of commerce in the required pro* 
portions, making no allowance for impurities. The zinc used 
was shown by analysis to be almost pure ; the antimony was a 
good article of commercial antimony which contained rather over 
one percent of impnrities. The antimony contaitied in the al- 
loys is therefore to be rated at somewhat less than that given in 
the table according to the percent, of antimony which ilio alloys 
contain. The two metals having been accurately weighed out, 
were melted together in clean crucibles and the alloys granulated 
as ut;ariy as possible uudec ihe saiue cuudiuuus. Two hundred 
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grammes of each alloy were boiled with piwe water, the gas col- 
lected over water, and the ntimber of centimeirea cubes evolvfd 
in ail observed time read off after the gas had been cooled to 2(P 
C. Theve amoanta were afterwarda r^uced for ten minutea, and 
thus reduced are given in ihe table. As it was impoasible to ob- 
tain the granules of a nniforro size in all the alloys, another set 
of experiments was made in precisely a similar way except that 
the alloys were cast into small cylinders of a nniform size. Ai 
these cyhnders had absolutely the same diameter, and almost the 
same specific gravity throughout, the same amount of surface was 
obtained by weighing out 2(10 grammes of each alloy, and taking 
care to have the same number of little cylinders in each lot 
Column 3 gives the results of these experimetits, where of coarse 
the same correction for impurities In the antimony must be made 
in the composition of the alloys. It will be seen that the two 
sets of nutnbers compare as closely as could be expected, it being 
remembered that the amount of surface in the first set of experi> 
ments was variable, while that in the second was constant and 
smaller than the first. These results however must be regarded 
only as approximations to the triuh. The limits of variation m 
different fX[)t'riments on the same alloy would tjuUe cover ihe 
dillenMU'es between the first ten nmnbers of column one, except- 
ing the tiist, so difiii lilt is it to graimlate the alloys to a nntlorm 
size, and sulmut tin tii (hiring the experiments to precist^ly similar 
conditions. The mnubers of column 3 from which die varia- 
tions due to daii lence of surface have been eliiniaaled| are prob- 
ably relauveiy to each other very nearly correct. 

TabU 0/ Ihe Amount9 cf Bjfdrofftn <7«f mxiived 800 ^tammen of different 
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A mere glance at the table will discover two facts: 
1st. Thai up to 50 p. c. no great increase in the amnnnt of 
hydrogen evolved is obtaiued by iocreasiug the aaiuuut of aiiti- 
Iliony It) ihe alloy. 

2nd. That at the alloy cnntaiiiinfr 58 p. c. of mniniercial anti- 
mony, or about 57 p. c. of pure atuimony, theie is an immense 
znaximnm which is confiued betweeu at most two per ceut. on 
either side. 

Before passing to the result to which the last of these facts di- 
rectly points, I will briefly state the few additional facts which I 
have observed io legard to the decomposition of water by the 
auiini^ny alloys. 

It is a well known fact that the rapidity of the evolution of 
hydrogen from dilitte sulphuric acid and zinc can be very greatly 
increased by adding to the materials a few drops of a soliiiion of 
chlorid of platinum. The platinum being immediately deposited 
on the zinc, forms with it a galvanic pair, and ihiis increases the 
affinity of the zinc for oxygen. The same increased action can 
be produced by the same means in the decomposition of pure 
water by the antimony alloys. Ckitumn 2 of the table gives 
the resttlts which were obtained by boiling with pure water in a 
small flask 200 grammes of the granulated alloys, previously 
treated with the same amount in each case of a solution of chlo- 
rid of platinum. After the platinum had been deposiied on the 
grantiles and the surfaces had been thus btackeued« the alloys 
were thoroughly washed with water and the experiments con- 
ducted as in the other two cases. These ex|ieriments were made 
With the same alloys as those from which the numbers of cnhnnn 
one were obtained. As however in the exf^eriments with chh rid 
of plalMiiHTi new and ohvious causes of irregularity were intro- 
duced ihaL did not exist in the other iwo sets of experiiuenls, no 
great nnifornnty can be ex|)ecled on conipai iiig the results. The 
two main facts however noticed in cnluiuns I and 3 of the table 
are quite as prominent in coluuni 2, and also the additional fact 
that the presence of platinum very preatlv int reases the rapidity 
of the evnlntion of hydrogfu from ffie alleys. 

One set of results given m the tdl k' iciiiiiros parlicul ir notice; 
those obtained from pure zirjc to be found on the first l:no oppo- 
site n p. c. of antimiMiy. It is stated with svefxi contidenrp by 
atl clieniical aiiiliors who have written on tlio subject that Zn 
dries [jci dec(Mii[)nsc waier nt tlie boiling torn jK'rature. On tliis 
account the experiments with pure zinc were made with peculiar 
care and repeated several times, great pains being taken to ensure 
that both the zinc and water employed were perfectly pure. 
There is uo doubt in regard to the fact of the decomposition 
which becomeSi as Is shown in the table, quite rapid when the 
siffinity of the zinc is strengthened by the g^vanic action of the 
platinum. 
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When the alloys of zinc and antimony aie treated with strong 
acids, hydrochloric or snlphiirtc, they are as a general rule, and 
under favorable circnmstancee, completely deomposed, the zttic 
ntiiting with the actd and the greater part of the antimony aepa* 
ting as a hiack powder, only a very small amount ever, even un- 
der the most favorable circumstances, e^apes as antimonnretted 
hydrogen. When the alloys are in granules it is almost invaria- 
bly the case with those which contain more than 50 per cent« of 
antimony that after a short time the acid ceases to act, owing To 
the formation of a coating of antimony on the surface. The ac> 
tion is of course renewed on reducing the alloy to powder, bnt 
here as in other alloys, the less oxydizable metal appears to he 
able to protect entirely a certain amount of the other from the 
action of acids. • 

These facts in connection with those prevtonsly stated in re- 
gard to the increased action of the alloys on water in presence of 
platinum stifficiently explain the remarkably rapid decomposition 
of water obtained by means of alloys which have beeh previous* 
ly acted uptm by hydrochloric or sniphtiric acids, even aAer the 
excess of acid and the salts formed have been completely re- 
moved by repeated washings. This decomposition is so rapid 
thai 1 liave obtained from 200 grammes of an alloy containing 58 
per cent, of antimony prepared as jnst described and boiled wiih 
water, nearly a litre of gas in ten nnnntes. It is plain that the 
anlnn(^ny acts here exactly as the piainHiiii in the previous ex- 
periments by formmg a galvanic circnit with the alloy. A set of 
exixjrinienis was made wiih alloys which had been acted upon 
by acids similar to those the results of which are given in the 
table. The irregularities however which resulted from the une- 
qnal action of ihe acids on tlie didfrent alloys, fmni the didVren- 
ces of surface and fruni other causes retidered the final results so 
discordant that they were of no value for comparison. They 
were always much greater than those obtained by using plaii- 
nnni, with the e\cej>tion of pure zinc, whose decomposiug power 
was not increased by the action of acids. 

This new mode of decomposing water is of value as a process 
for preparing pure hydrogen, and also for illustrating the compo- 
sition of water to a class. When the antimony and zinc used 
are free from arsenic, and the water not in actual ebullition, the 
hydrogen obtained is chemically pure. If commercial antimony 
and zinc are used, the gas will be found contaminated with a 
small amount of arseniuretted hydrogen, so small however as to 
be with difficulty detected, and eutirely inappreciable in the moet 
refined eudiometric experiments. 

Gas evolved from an alloy containing 50 per cent, of commer* 
ctal antimony was burnt in Regnault's eudiometer with ihe fol- 
lowing results : 
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Tension of hydrogen used, 

TeDsion of hydrogen + oxygen, 
Tension afier combastion, 



0*379 metres. 



I. 



1-219 " 
•653 « 



Tension of gas consumed, - - 0*566 " 
J0*566 X i s= 0*378, amount of hydrogen consumed. 

My mode of preparing the alloy for making hydrofien is sim- 
ply thus: I melt together equal parts ol' zhic and antimony (this 
alloy being nearly or quite as active after iiaving been treated 
with acid as the 58 p. c. of nuiitrinny ) and granulate as linely as 
possible. 1 place the ;_ raiiiilo5i n\ a deep porcelain basin, and pour 
over them enough hydrochloric acid of ordinary stretigth to cover 
ihem. An energetic action ensues, wincii 1 allow to continue 
until Jt becomes weak and the acid nearly exhausted. The ex- 
cess of acid and also (he chlond of zinc formed, I now wash 
away by allowing a stream of water to pour into the basin until 
it runs off clear and tasteless. The alloy thus prepared is ready 
for use. It will evolve hydrogen from boilin? water with almost 
as much rapidity as zinc and dilute snlphnric acid will in the or- 
dinary process, and even after the ten]|>eratiir(3 of the water has 
fallen to that of the air, the evolntion contniiies thouL^li only very 
slowly. A tiask containing about a pound of the prepared alloy 
covered with water, continued to evolve hydrogen during the last 
winter for over two months, where the temperature was seldom 
above 4P C. 

The rapidity of the evolution of hydrogen from the alloy and 
hoiiing water diminishes quite rapidly and finally after several 
hours ceases altogether from the formation of a coating of ozyd 
on the surface. The activity of the alloy can be restored by dis* 
solving off this coating with dilute acids; where however the 
alloys contain a large per cent, of antimony (above 50) the activ- 
ity can not be renewed indefinitely in this way since the particles 
of antimony set free by the acid adhere to the surface of the 
alloy and soon form a coating impregnable to the strongest acids. 
For these reasons this process will not be fonnd economical for 
preparing hydrogen in large quantities, although I think it will be 
useful where the gas is desired chemically pure. 

The large maximum which was observed in the table opposite 
68 p. c. of antimony indicated the existence at that point of a 
definite compound. The true composition of this alloy, consid- 
ering the impurities of the antimony, was nearly Zinc 43 p. c, 
Antimony 57 » 160, which corresponds almost precisely to the 
symbol Sb Zus. The compound which this symbol represents 
I will term, following the analogy of the nomenclature adopted 
by the German chemists for similar compounds, 

Seco.xd Swum, Vol. XV 111, No. 63.— Sept., 1 864. 
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SHbioirixmcyle. 

Tt can be obtained by melting together 58 p. c. of commercial 
antiniuiiy and 4'3 p. c. of zinc, and allowing the liquid mass 
when thoronghly melted together, to cool tiiinl a crust lorriis on 
the siirfnce. On piercing through this crust and tuiiiin^ out the 
still liijuid alloy, the crucible if broken open when cooled will be 
found filled with the most beautiful prismatic crystals. In order 
to obtain crystals of any size, it is necessary to use eight or tea 
pounds of the alloy, and cool the crucible very slowly in sand. 
These crystals present the following properties. The isolated 
crystals are small, a tew tenths of a hue only in diameter and not 
generally over an itich in length. They tend however to form 
compound crystals with parallel major axes which are often several 
inches in length and a quarter of an inch in diameter. Naturally 
ihey present a silver white color and a beautiful metallic iu>UL. 
The surfaces are often however iridescent, owing to a slight 
oxydation, and the true color is then only seen OQ the icacuue. 
Sp. Gr. of crystals = G-IS, Homer. 

Their form is that of a rhombic prism, with sometimes only 
one, but generally with both sets of edges truticated. A section 
through the lateral axes is given below with the angles betweea 
the planes of the prism. The crystals invariably, so far as I have 
observed, run out to fine points, and although 1 have ezamioed 
many hundreds of these crystals, I have never seen one with a 
termination. 

I on it = 148^ 30' l. 
I on ft « 12 F 30' 
I on I over u« 117° 

I have observed variations from the angles 
given above on crystals of the same crystalli* 
zation amounting to ten minutes. The an- 
gles given measured the same to a minute on 
crystals from three different crystallizations, and are thereloic re- 
garded as the most probable. 

The composition of the crystals obtained as above was found 
on analysis to correspond very closely to Sb Zn^. Of liuee anal- 
yses rnudo by myself of crystals from dillereut crystallizaii<nis. 
ol)t;nned by melting together oS per cent, of commercial anti- 
mony and 42 percent, of zinc, the greatest difference iK'tween 
either the zinc or the antimony found and that required theoret- 
ically was five-tenths of a per cent. If we assume that the 
atomic weight of zinc = 32*53, and that of anlmiony = 129 U3, 
which accords with the best recent determinations, then the com- 
position of iSb Znn is as shown in column I below. Ck>Iumns 2, 
3, and 4 give the results of the three analyses just mentioned ; 
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1. 1 8. 4. 

Antimony, 56-94 57-24 56 50 5603 
Ziiic, 43 06 42-83 43 06 43 15 



10000 10007 99-56 10008 

There can be no doubt therefore that an alloy \vhich contains 
57 per cent, of antimony and 43 per cent, of zinc will give QXjfh 
tals which have a composition corresponding to SbZna. 

It was found however that the same prismatic crystals could 
be obtained from melted alloys which contained proportionally a 
much larger amount of zinc, but not from those which contained 
less. As the amount of zinc in the alloy was increased, the crys^ 
tals became less and less abundant, until they seemed to fade out 
when the amount had been increased to about 81 per cent. A 
series of analyses were made in order to ascertain how far the 
composition of the melted alloy inflnenced the composition of the 
crystals which were formed in it. The results of these analyses 
are given in the following table. In the left hand column are 
given the ])er cents, of zinc in the alloys from which the crystals 
crystallized. In the right the per cents, of zinc found in these 
crystals on analysis. With a few exceptions in these analyses 
the zinc only was determined. The zinc per cents, marked with 
my name however, are from complete analyses. 

Far oent of zinc in tho alloy. Per cent of zinc found in cryttals. 

42 per cent. - - - • 43 09 Cooke. 

43 " - - - . 44-14 Cooke, 

44 " - 44-26 Elinf. 
46 " .... 46-77 /;// /. 
48 " .... 48-66 ElioL 
50 " .... 46-89 Cooke. 
52 " . . • . 47-28 Hom&r. 

Here as in the former table the composition of the alloys is only 
known by synthesis, and as commercial antimony was used for 
making them, the per cent, of zinc in the left hand column is 
nearly one too low in each case. Considering this it will be seen 
that the crystals have the same composition as the alloy up to 49 
per cent. oT zmc, but that after liavuiL^ taken np 6 per cent, ex- 
cess of zinc, they seem incapable of lakjng up any more, so that 
when the per cent, of zinc is further increased ia ihe alloy, it 
falls oir ni the crystals, and the alloy of 53 per cent, of zinc gives 
crystals which contain one percent, less zinc than those olitained 
from alloy of 4ii per cent. It is uuuecessary to say that well de- 
iined crystals were alway*^ selpcted fni ;inalysis. 

Crystals were measured fiuin iiic^t < -1 the dilTerent alloys of the 
last table, and were found to have the same form coni>iderjng the 
variation already noticed, as the one figured and described. I 
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was not however able to obtain crystals from alloys either of 
49 p. c. or 53 p. c. of zinc, whose angles could be accurately 
measured. 

This result is certainly very remr^rkr^ble and important in its 
theoretical bearinL^s, and will be llie more so should it be found 
that the same variatinns in composition appear in the compounds. 
Until I have invesiii,^aied these I shall refrain from advancing my 
views on the subject. The facts just stated are substantiated by 
a very large number of analyses aud me^urements besides those 
which appear ia this paper, 

Slihiohiziiicyle. 

This compound may be easily prepared like the last by cr^-s- 
tallizing an alloy cootaining about 33 per cent, of zinc, and 67 
per ceDt« of antimony. In its natural state like Stibiotrizincyle, 
it has a silver white color, and a very bright metallic lustre, often 
however its surfaces display prismatic colors owing to oxydation. 
It forms in right rhombic octahedrons with basal planes of the 
Trimetric System. Here as in the other crystals, I have observed 
variations in the angles amounting to 20 minutes between the ex* 
trerocs. The crystals are frequently very perfect and their faces 
so plane and bright, that the angles can be measured to a minute. 
The angles given were all obtained by measurement, except the 
one over X, which measured six minutes more than that requii^d 
by the other two. These angles are nearly the mean of those 
observed. 

0 on 1 B 122^ W measured on 
each side. 

1 on 1 over Z = 115^ 30', meas- 
ured. 

1 OQ I over Y « 118^ 24', meas- 
ured. 

1 on 1 over X = 95® 24', meas- 
ured 950 SO'. 

Axes a = 1, 6 = 1042, c = 0 793. 
Thi s(3 crystals wert analyzed by Air. Eiiot witii the following 

Aiiftlyiu. , TbeonticalSbZiis. 

Zinc SB 32-52 Zinc 33*55 

Antimony 66*80 Antimony 66*46 

9938 100 00 

1 have wow given an abstract of the results on these two new 
compounds which I have obtained up to this time. I am now 
engaged in investigating their chemical relations and com]! .umis. 
The results of this investigation I hope to be able to publl^h d tir- 
ing the Autumn, in the form of a memoir, to which I must re- 
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fer for the details and proofs in relation to many points which 
have |>een stated in this paper. In concluding, I would express 
my warmest thanks to Mr. Charles Eliot, Tutor in Harvard 
College, and Mr. Charles S. Homer, assistant in my laboratory, 
for their assistance and zeal in prosecuting the investigation. 
Their names have already appeared in the course of the paper. 



An. XXX. — On the Nature of Forces ; by Lieut E. B. Huirr, 

Corps of Engineers, U. S. A.* 

It is a peculiarly significant fact that all the great agencies of 
Nature which act from local centres or origins through sensible 
distances, follow the Newtonian law of variation in intensity with 
an inverse duplicate function^ of the distance* In this respect, 
light, radiant heat, sound, gnivitation, electric and magnetic re- 
pulsions and attractions all agree. As the so-called forces of co- 
hesion, elasticity, chemical affinity, electrolysis, crystallization, 
capillarity, friction, d&c. exhibit sensible actions only at insensible 
distances, their laws of variation in intensity with varying dis- 
tances of action are incapable of direct determination. We do 
not even know if these agencies are original and primary, or re- 
sultant and secondary forces. As inertia acts only in the ultimate 
units of matter, it cannot be supposed to be at all connected with 
distance. The mutual action of galvanic currents, in which both 
distance and inclination affect the attraction or repulsion, is clear- 
ly a curnplex result of the transmissive motion of the currents, 
and forms no static exccfitioii to the iNewtonian law. It seems 
tlierelure a general fact thai all primary natural agencies, which 
act from central origins through sensible distances, are embraced 
under one maihcmatical fonnuia, which is that expressed in the 
all-embracing Newtonian law. 

What then is the rational translation or philusuphicnl sicrnifi- 
cance of this law ? To this question one answer may bo i^iven, 
which fully illustrates that crowning siin{>lic!ty so nnilormly 
characterizing natural facts of the highest generality. iSewton's 
law rigorously expresses the necessary facts of simple outward 
emanation or procession from a central origin. Whatever case of 
ocrf^nry cniatiating from a centre we may suppose, whether it be 
light, radiant heat, sound, force, or any other, tliisfact of emana- 
tion makes the Newtonian law an inevitable result. 'I'his law 
simply expresses the tact that the agency in question undergoes 
neither increase nor diminution by outward transmission. If any 
other than the inTerae duplicate ratio be supposed, it must involve 

* Read before the Aniericaa Ai»buciatiou for tho AUvaucemeut ui bcit^Qce^ at 
WttUi^oii, )lay, 1S54. 
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either an increase or diminution of the ajrcrrecate aj^cncv, as con- 
sequent on mere transmission through sjiace. But it is clear that 
mere transmission is totally incapable in itself of alfectin? in the 
sh'ghtest degree the quantity of action originally put lorih from 
the centre. More change of place cannot, by its very nature, be 
a produeiiig or flf^^troying cause. The inertia, llie structure, the 
imperfect elasticity of the transmitting medium, may produce a 
decay of transmitted action, as in the case of light. in an imper- 
fect medium or of heat in air; but mere transmission as such, is 
as wholly powerless to destroy as it is to create action. 

The more clearly to perceive that unresisted central emanatioa 
necessarily gives the Newtonian law, let us conceive a centre 
from which action of any kind issues or emanates by rectilinear 
radiation. Each ray throughout its entire length is the represen- 
tative of the same quantity of action. Now if we suppose ele- 
mentary concentric spheres around this origin as a centre, each 
sphere is pierced by all the rays and hence all the spheres become 
lod of the same amount of total agency in a given time. If the 
emanation or radiation be supposed uniform in all directions, then 
the total intensity of action on each unit of surface for any par- 
ticular sphere, is inversely as its total surface, which Is as the 
square of the distance of transmission. Hence the action on a 
given surface, or a given constant mass, is inversely as the square 
of the distance of transmission. Or, instead of rays, we may 
suppose the emanation to proceed by spherical undulations, where 
a like train of reasoning will lead to a like result. The two me- 
chanisms of radiation and of spherical undulation concur in giv- 
ing the Newtonian law, as the necessary expression of unobstrao- 
ted emanation, the law being indeed but a simple a^rtion that 
the emanating agency is neither increased nor diminished by out- 
ward propagation or that translation through space, neither makes 
nor destroys light, heat, force, &c. The same facts in a negative 
order would characterize a central absorption of agency. 

Since free eni aiiation thus leads to the Newtonian law as a ne- 
cessity, the reverse question arises : whether the existence of the 
Newtonian law does not of necessity inv^olve emanation ? It 
surely furnishes a powerful evidence of emanation, but is not a 
positive proof of it ; for we can suppose the evart geometrical 
system of dynamic agency which emanation produces, to be by 
the original creation and constitution of matter, embodied in an 
identical static form. For instance, we may supj>osc an atom so 
c oiistif nted as to fill with its actual and organic self all the space 
to whirli Its force action would extend, and thus to h^ve every- 
where a potentiality identical with tlint resulting ironi true ema- 
nation. This hypothesis literally ni ikes each atom fill all space, 
and all atoms actually to coexist m each point of the universe. 
Thus too, if one atom be moved by its centrey it must e?efy- 
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where move through every other atom. We are mathemalicaHy 
compelled either .to admit this strange miiversal coexistence of 
all atoms ia each point of space^ each atom being everywhere 
truly distinct, or else to ascribe to an emanation from central 
points or nuclei, all the forces which follow the Newtonian law. 
Bat the exceeding improbability of this coexistence theory may 
best be estimated by inquiring into the chance of an original 
slatic creation being based on the inverse duplicate ratio. A pri- 
ori^ this particular ratio has no preeminence of probability over 
mY sub or super ratio of variation. AVc may indeed ascribe the 
exisicnce m Nature of this exact ratio to an intelligent Divine 
choice or selection, but as a qaestion of chances, it is as iiifiniiy 
to one that some other ratio would have existed. 

Between ihese two conceptions, each of which is a geometri- 
cal possibiUty, this consideration of chances almost compels us to 
choese the idea of emanation. When too we consider the ex- 
ceeding complexity of mechanism and the great metaphysical 
difficulties involved in the idea of coexistence, and when wo ob- 
serve that the itiertia of each atom appears thus to be ditlnsed 
through the entire universe, the coexistence theory seems a hy- 
pothesis of the least pronusing eliaracter. For these reasons the 
existence of Newton's law in any type of force or other agency, 
seems leeitimately and almost by constraint to be referable di- 
rectly to the emanative outward transmission of the Inrce nr agen- 
cy from its originating central points or nuclei. As ail Iviiown 
primary forces do in fact follow this law when acting through 
sensible distances, the inference follows that all these forces are 
actually emanative. 

But are all primary forces necessarily emanative? Certainly 
not: yet we ought not, except as a last resort, to hypothecate 
farces not emanative, as such a hypothesis is unwarranted by our 
actual knowledge. All such hypotheses involve generic force 
types, unlike that one which includes all forces whose laws are 
really known to us. Before assuming primary forces, varying in* 
versely with the 1st, 3d or 14th powers of the distance, we are 
bound to exhaust all the resources for phenomenal interpretation, 
ofiered by forces following the Newtonian law. To assume that 
the same primary force is attractive at one distance and repulsive 
at another is like saying that yes becomes no by a change of lat- 
itude. The expedient of leading one primary force through va* 
rioos alternations of attraction and repulsion, as is apparently 
done in the theory of spheres of force, must to a reasoning mind 
appear too conveniently Protean and time-serving to be accepted 
as any thing better than the fig-leaf of our ignorance. We really 
know of but one type of force, and that one has a law which 
means emanation ; yet speculation has run riot among all possible 
ratios of force decrease^ and the force entity has been treated as a 
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shuttlecock between attraction and repulaion, just as present coq- 
venieace dictated. We must have a more grao^l and eimple idea 
of force, ere the labyrinth of molecular mechanics will yield ilt 
clue. In molecular studies, there is a strong and widespread ten- 
dency to complex hypotheses which but ill accord with the fun- 
damental simplicity of Nature, and which by hiding our igno* 
ranee, effectively retard our progress towards knowledge* To 
exorcise this tendency would greatly promote the consistent ex- 
tension of strict mechanical inyestigation over the rich fields of 
molecular constitution. 

With a view to developing the principles now presented and 
as a preliminary to some discussion of the theoretical views ad- 
vanced by Boscovich and Faraday, I will here proceed to develop 
a few of the properties of central forces varying with an inverse 
function of the distance, and which may be either emanative or 
static by coexistence. 

Assume a centre of force (or other agency) at an origin of rec:- 
auguiar coordinaLcb, ainl c(iiic(jive the force to be radinteil uniiurm- 
ly in all directions, each ray beinir iii its entire leiiizih the repre- 
sentative of a constant inlensity n( action, or oT an agency varying 
in intensity with any inverse funciiun of the distance. This me- 
chanism mnst it is evident, give results identical with those winch 
would result from a corresponding spherical wave mechanism. 
Suppose now a circular disc to advance or recede relative lo the 
origin, by being moved along the axis of X by its centre and be- 
ing maintained perpendicular to it : the reception of rays by this 
disc will be a meaburc of elfect so long as the obliquity of these 
rays can be disregarded. Calling the force or aggregate action 

when the disc is at the distance x from the origin, aud t/' when 

it is at the distance unity j we have y' : y : : : 1, or y = If 
now we conceive each ray as having an intensity varying with a 
simple inverse function of we shall obtain y^^, in which » 
exceeds by two the exponent of variation along each ray. 
If we diflferentiale the equation y ss^, regarding y as a func* 

-'2y'(i£ 

tion of Xf we obtain dy = ^ — , and this is the force decre- 

ment corresponding to the Newtonian law. This can best be 
appreciated by deriving it directly. Let the disc advance towards 
the origin through a distance =^dx; the increase of ray recep- 
tion by the disc, or the differential of the force is found by deter^ 
mining the elementary ring projected around the former position 
of the disc. Calling the disc radius r, and the width of the ad^ 
ded ring dr, we shall have by proportionality or : ^^dx ::r:dr^ 
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and dr= '-i .also yidy ixw^ i ^{r-hdry — ^r*. Hence by re- 

dacUon and by neglecting dr' as an infinitely small quantity of 

. , , ..... —2i/t/r ^2ydx —2y'ds 

the second order, we obtain dy= — — = — = — = — ^ — i 

vhich is the expresssion above found as the differential of a New- 
tonian foitse. The signs of dx^ dy and dr depend on the direc- 
tion of the motion of the receptive surface. 

It will be seen by inspecting the above, that not only is New- 
ton's law derived from this consideration of ray-reception, but 
that the differential equation of that law expresses simply the 
relation between the differential of distance and that of ray recep- 
tion. This law also involves the two assumptions which for all 
appreciable distances are entirely admissible, though not at all so 
for extremely small distances : first, that the effect of ray ob- 
liquity for the same receiving disc may be neglected, and second, 
that the diffusion over the disc may be regarded as uniform. By 
snbstituiing spherical atoms for the disc, we at once obtain the 
case of nature, when the question is of actions between sensible 
masses. 

If we construct the curve of the equation find that 

both axes of courdinntrs are asymptotes to its branches or that 
the force ordinate is intiniie at the origin and zero at an infinite 
distance. But the most remarkable fact in this class of curves is 
that each particular radius of receiving disc corresponds to a par- 
ticular curve. When the distance abscissa equals the disc radius, 
the differentials of force and distance are always equal in con- 
struction. The law of the increment is only satisfied by that 
curve which cuts the line through the origin making an angle of 
45^ with the two axes, in the point whose ordinate equals the 
radius of disc. Thus the radius of the receptive disc or atom 
determines the particular characteristic curve of relation between 
force and distance: a curve which is the same for a homogene- 
ous sphere of atoms as for a single component atom. 

y' 

Passing to the more general function y='— and differentia- 
ting, we obtain d'y=^^-^sq^, in which if we substitute y for ^ 

we obtain dy=3— fulr-* If we suppose now that all the curves 

corresponding to any particular value of n are duly constnicted, 
and if a right line through the origin make the angle x with the 

y y 

axis of X then tang. as= a constant j or in dy^—ndx-i we 

X X 
8miDSani,yoLXyin,irOb6S/-Sept^lS54. SI 



Digitized by 



242 E, B. Hunt on the Nature of Forces. 

find a constant of force iiicremont, for all the points in whwh a 
straight line from the origin cuts the various curves of the sys- 
tem. The significance of this resnlt is obvious when wi; cod- 
sider that radiation gives shape to the fornmla. By farther dis- 
cussion, It would be seen that the increment lor a givfMi ordinale 
vanes inversely with the abscissas and directly with the ordinate 
lor a given abscissa. 

If the series of parallel curves corresponding to y=-j be con- 

structed for all values of from phis infinitsr to minus infinity 
any possible attraction or repulston curve for which the force varies 

as will coincide with some one of this series. No two cuiyes 

of this series when referred to the same origin and axes ran be 
made to intersect. Tlas property is general for all central force 

curves, in which y varies as ™ taken iu sets for each value of n 

from zero to p/iis infinity. This signifies that if any niimher of 
central forces acting from the same centre according to the same 
law are in equilibrio at one point, they must be so at all distancea 
Also if any number of attractions and repulsions act from one 

point «i. .heir resulU„.t.I«,«:U«.l. Thu. 

y« +ya' +ya + ifcc. —yr —yr —yr ' — &c. =ya or yr= 
+y'a- -f y^tt ■ -f &c. — y^r — y^r- — y*r"'— y'a or y'r 

which is of the original form. Hence all forces emanatiDg from 
a centre and varying as — are equivalent to a single lesaliaot 

varying as \ which is wholly attractive or wholly repulsive : and 

the same for each value of ?i. Hence a meduim composed of 
one species of atoms endowed with forces varying according to 
Newton's law must be unalterably compacted or unalterably elas- 
tic. Therefore a single type of atoois with Newtonian forces 
cannot represent the facts of nature, and we must either suppose 

other forces than those varying as — ox we must suppose more 

than one kind of matter. 

It we suppose an atom to exercise two central forces, one at- 
tractive and one repulsive for which n has ditlereni values, their 
curves will intersect or ihe loiceb wiii balance at uiio and only 

one distance. Thus if the ordinary attraction, ya=^ and any 
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repulsion y^^—p act from the same centre their resultant, ya^Vr 
=- — ^-1 can only be zero when ap=s infinity, or when 

J s V ^j: . In general ar= — t is the abscissa or radius 

y'a y'n 

of the point or sphere of equilibrium of these two forces. Hence 
such a primary attraction and a primary repulsion acting between 
simple atoms, can together give but one type or form of equilib- 
rium, and thus roust fail to give the solid, liquid and gaseous con- 
ditions of aggregations. Besides two forces involving difi'erent 
laws of action or values of n, can in no wise give the simple 
Newtonian form as it appears in gravitation. From this we can 
say with confidence that heat or the interatomic repulsive force 

13 no mere radial repulsion varying as 

To suppose three or more distinct atomic forces varying as 
^ ^ and -j^f or to suppose a single force following no sim- 
ple functional law, but being now repulsive, now attractive, now 
iufinite and again Newtonian, is to give ourselves up to bewilder- 
ment and to achieve a chaos of explanation. Simple emana- 
tion and its resulting law bear a priori credentials of being the 
great facts of dynamic nature, and until they are shown to fail 
entirely in the exposition of molecular mechanics, a resort to 
other conceptions must be considered illogical and unhopeful. 
The hypothesis of two distinct species or kinds of matter, with 
original forces peculiar to each, but all following the Newtonian 
law, is far more promising than any other, and Mossotti has to 
some extent shown its ample power of explanation* One impor- 
tant element is overlooked in bis analysis, nor has he developed 
the mechanical effects of heat on aggregation, though in this re- 
spect his views are a vast advance on the total neglect of heat 
by Boecovich's theory— as also on the expositions by Poisson. 

From the point .which this discussion has now reached, I wish 
to examine somewhat the theory of Boscovich and the specula- 
tion of Faraday, freely stating some objections not hitherto urged. 

Boscovich by denying size to atoms, prevents them from pre- 
senting any material surface or volume on which to receive force 
action. If forces emanate from the atoms of a mass if, and pen- 
etrate the volume of a mass the atoms of the mass B would 
not according to the Boscovich theory, present any surface or 
Volume whatever on which to receive the force action. How 
then is the Newtonian law, or indeed any action to be derived ? 
As ihis law but expresses the condition uf ray-reception, what 
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does ]t mean when this reception is pr(!chided by the total lack of 
magnitudti in atoms? Nolhnig remains but to conceive the force 
rays or their equivalents from the atoms in B as every where re- 
ceiving the action of the intersecting rays from the atoms in -4, 
and referring these actions back to their own centres. Now un* 
less these rays are conceived as possessing magnitude, and as ac- 
tually filling all space, the result of ray-intersections, depending 
as it must on the number of intersections, would not be the ex- 
act Newtonian law, but one essentially departing from this, by a 
difference which increases as the rays from each atom are sup- 
posed less completely to fill all space. Thus to obtain the New* 
touian law, we appear to be driven again to that strange hypoth- 
esis of each atom filling all space and all atoms coexisting in 
each point, and to require still other special conditions; all sim* 
ply as a consequence of denying size to atomic nuclei. As the 
power of receptivity must exist either in atoms of finite size or 
in atoms of infinite size, and'as we must either locate inertia in 
a nucleal atom or in an infinite one ; we seem quite justified in 
preferring emanation from and reception by definite niicleal atoms 
to the bold hypothesis of a static entity, activity and inertia be- 
longing to infinite coexistent atoms. If we attempt to conceive 
a material mass, as a wall for instance, according to this coexis- 
tence theory, we shall find it signally inadequate to the realiza- 
tion of facts to the mind, which though not a logical objection, 
is a serious practical dmwback. But by conceiving atoms as 
solid, impenetrable, definite volumes, from which force incessantly 
emanates, and by which force is incessantly received, the mental 
diliicullies wane away, and matter becomes to the mind a local- 
ized reality. However small the atomic volumes be assumed, so 
long as they have a real and funic ^ize, a rectpuve capacity 
and the Newtonian law result at once. 

If I rightly ajiprehend Faraday's views fPliil. Mag., Nos. 157 
and 188), they are such as would give a law quite different from 
Newton's. The interactions of rays conditioned as he supposes, 
could only give the actual result by so extending the amp!;ni<;e 
and number of rays as tfiat all points of space should be p(nji!s of 
interaction between the rays of each atom and of all other atoms 
which is the copxisieiice ilieury again. To deduce the actual 
law from liie views so UK^destly set forth by this excellent inves- 
tigator, would, 1 thnik, be a mathematical unpossibihty ; to say 
nothini^ of their inadequacy as they now stand, to serve the 
cause of molecular mechanics. The objection to the views of 
Boscovich and Faraday on the ground of their not providing foi 
inertia has been well urged by Airy (Phil. Mai?., No. KHI). 

There is another signal fault of the Boscovich theory, which 
at this time is peculiarly objectionable. While its mechanism is 
empirically devised with special reference to the soUd, liquid and 
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gaaeoiis states of aggregatioD, it really takes no acconnt of heat, 
but at once refers these states to primary forces assumed for the 
purpose. Yet it is certainly the degree of heat, and that alone, 
which in fact mainly determines these forms of material exist- 
ence. If any relation is supposable between heat and the force 
spheres of Boscovich, it remains to be discovered what it may be. 
Bat as the theory now stands, heat is ignored^ and force spheres 
usurp the work actually performed by heat. This theoretical 
false causation is a positive stumbling-block in the way to clearer 
views of heat and molecular aggregation. The more we reflect 
on the wide range of sctions due to heat, the more incompetent 
to their representation will we find the conception of primary 
spheres of force. In nature, aggregation is actually almost abso- 
lutely ruled by temperature, yet nothing at all like tempersture 
seems legitimately derivable from the Boscovich theory. This 
theory indeed requires a mass of any given substance when not 
compressed, always to fill exactly the space civcu by its atoms 
being in positions of inuni il mdifterence, and docs not provide 
for expansions and contractioiis liirough heat vauaiions. 

1 will now state a striking proof that the views of Boscovich 
Ikivc in ( ived their present somewhat wide acceptance among 
uith science, witliout being subjected to that criticism, analy- 
sis and comparison with nature, which alone can entitle them to 
any authority or weight. Tliere is a glaring fundamental over- 
sight involved in his tht'fu v ns it now stands, and as it is figured 
in that exponential curve so frequently fourjd in works on this 
subject, and even in mechanical text- books. This oversight con* 
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sists in his not having correctly extended his theory to manes of 
matter, which, imfortunately for his theory, is the only case oc- 
curring in nature. Taking his exponential curve of force be- 
tween two atoms as it stands, and discussing a mass composed of 
such atoms, it appears that instead of the various types of aggre- 
gation and force manifestation hitherto supposed to result, there 
will be but a single cohesive type, which will be invariable for 
each mass. 
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To illustrate this, let us assume along the axis of X, (fig. 2), 
a line or thread of atoms, at juuiuai dibtauceb coiiespouding lo a 

2. 




particular solid or liquid, and acting on each other according to 
the Boscovich force curve : call the atoms to the left of the ori- 
gin A, B, C, D, (Slc, and those to the right, 1, 2, 3, 4, &c. In 
Vol. I. of Rohison's Mechanical Philosophy, there is an exposition ' 

of Boscovich's theory, to which UK^st of Ins disciples are indebt- 
ed for their acquaintance with his views, and in this, tlie widest 
limit of cohesion is fixed at ahout onc-liiousanUih t l an inch, j 
within which are several alternations of attraction and repulsion 
branches. Now by com[iaring this distance with the almost in- 
finiiely minuter threads, membranes, eye-points, ^c. revealed by 
the microscofie in inlusonal and other organic fortns, or with any 
of the countless facts showing the extreme divisibility of matter j 
and the dillerential character of interatomic Jiblances. it will be- ; 
come evident that many thousands of atoms lie wilhm inner i 
limit of cohesion, or in the one-thousandth of an inch measured ' 
in a mass. Boscovich in his Theoria leaves the case essentially 
in the same conditior!. Hence the atoms A, B. C. D, &c., on the 
left of the nrigm act on 1, 2, 3, 4, Sec. on the righi of the ori;:in. 
the attractions and repulsions alternating through ni:uiy thousands 
of atoms on each hand. The atom A repels or aitracts 1, 2, 3, ' 
4, 6cc. according to distance, all atoms exterior to the last limit of 
cohesion being attracted. Thus in the force curve for A, many 
atoms will be found to correspond to each branch. We may there- 
fore, with almost perfect accuracy regard the areas between the 
several branches and the axis of X, as proportional respectively 
to the corresponding aggregate actions of A on 1, 2, 3, 4, 
The action of B on 1, 2, 3, 4, &^c. is analogous, and so of C, D, 
d^c, a portion of the curve towards the origin being cut off for 
each receding atom. Now on examining the areas between the 
ditTerent branches of the curve as drawn in Boscovich's Theoria, 
Rohison's Mechanical Philosophy, Daubeney's Atomic Theory, 
Bartlett's Mechanics, ^c, it will be seen that the outermost area, 
corresponding to gravitation, is very tpuch greater than that for 
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the adjacent repulsion branch, and that the successive attraction 
and repulsion branches embrace about equal areas. Hence the 
attraction betweea A aod the gravitating atoms in the line is de- 
cidedly greater in its aggregate than the sum of the adjaceiu re- 
pulsions ; as is amply realized when we consider that the attrac- 
tion area extends to infinity between the curve and the asymp- 
tote axis. Hence the action of A would be to draw the gravita- 
ting part of the column towards itself with a much greater force 
than it repels the adjacent portion, so that a large surplus of at- 
tractive pressure is passed along the column to the next attractive 
branch, which is thus made greatly to surpass the next repulsion 
and so on through the whole curve, until the interior repulsion is 
reached, where the aggregate attractive surplus is balanced by the 
final indefinite repulsion. The action of B, C, D, &c. is entirely 
similar, except in the successive pruning of the inner extremity 
of the curve. Hence the aggregate action of A, B, C, D, &c. on 
1,2, 3, 4, d&c. is simply a prevailing attraction which is only ef- 
fectively resisted by the final indefinite repulsion, and thus the 
whole mechanism of this curve serves only to make some pertur- 
batidns in attraction with no palpable result whatever. 

Passing now from a line of atoms to a medium or mass of 
matter, the same result is found only vastly exaggerated. Refer- 
ring the medium to three rectangular axes of X, Y, Z, and con- 
ceiving the line of atoms already discussed as coinciding with 
the axis of X, we wish to determine the augregate forces which 
counteract each other in a superficial unit of the plane Y Z. 
The total action of the coUuiiu A. iJ. D, 6ic. uu the mailer 
fill me the space beyond the plane Y Z, aliords the true criterion 
of luices acting in a medium, since all the columns parallel to 
A, C, 1), 6cc. can be similarly treated, and thus all forces act- 
ing through the plane Y Z will be included in the discission. 

To realize llie action of A en ihe mass beyond the plane Y > 
coM^fnict with A, as a centre, coiisecuiive spherical surfaces be. 
iweeti atoms 1. 2, 3, 4, etc. to infinity. Tlie (luautii / of mat 
ler in these fiullow shells incrra^is as the S(|uare of tlic iadin?j 
hence llie aixtrregalc force o\( rtcd by and on a shell involves' 
particular luncliou of the square of the distance, Tfie result a* 
ready found for the actin!i (>r A on the liiic oi atoms i, 2, 3, r 
^c, must llierelore be muiliplicd by Uiis Imiclion of x- to ol^ 
tain the action of A on the series of spherical shells. For tl 
gravitation branch of the curve the dirr r t and i n verse , lY'- 'Uioi, 
of X' will neutralize each other, and the curve will 'I. 
straight line parallel to the axis of X, giving an infim < - mtv7* 
gale attraction for an infinite medium. In other words, i ' \ 
itating shells give equal total attractions. For the aton; ' 0, 
D, nearly the same result will be found, by a like p • . "ts, 
the only difference being in the cutting off portions firom tl > *i- 
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gin end of the curve. The total action of A, B, C, D, A:c., as 
of aii ilit^ finrallel atomic cohimns, will thus be to give fliis meas- 
iTrf'Ip«?«j pK'i loiiderance lo the attrnciious. Hence, a inediuin com- 
posed of atoms acting on each other according to the Boscovich 
force curve, would be unalterably cohesive, and the etfecls of the 
various attractioti a^ifl repulsion hrnnchcs interpnlnted between 
gravitation and the final repulsion would he totally insignificant. 
In an indefinite medium, the gravitation area would greatly ex- 
ceed the area of the final repulsion, so that such a medium would 
of its own accord rush in upon itself, and become as it were bat 
a single gigantic atom with a definite atmosphere surrounding it. 

Whoever will follow this simple exposition of the effects of 
BoscoWch's exponential or experimental curve of interatomic 
forces, when such atoms constitute a medium or mass, which case 
alone exists in nature, will see that this curve and the theory it 
expounds are deplorably false to facts, and destructive to their 
own pretensions. An exponential curve might doubtless be de* 
vised which would provide for the function of the square of the 
distance, and which would obviate the present gross exaggeration 
of attraction ; though such an empirical curve seems little worth 
the labor. Surely however it is time for all to discard that mis- 
riiapen and self-destroying exponential curve which has too long 
passed unchallenged, because Boscovich was a really great math- 
ematician: great enough indeed, to have fully recognized the 
faults of his theory had* they been actually pointed out to him. 
It is a strange oversight on his part, that he did not perceive the 
fallacy invmved in his process of first consirticting four atoms 
into a particle, four particles into a particle of the second order, 
<3C'C. ; as if his primary forces would recognize the idea) bounda- 
ries of such particles. He in fact negU cts all actions except those 
Lciween adjacent particles, when he })asses to a medium, and 
Robison iii(»st pointedly does the same in his flivuiite conception 
of spniK s uniutiij: atnnis. ll" this neglect wt^re really meant, the 
question would arise us to what becomes of the machinery for 
gravitation, and wliat springs are those binding the sun and earth ? 
I vjannot but regard the processes of reasoning employed by Bos- 
covich and Kobison as singnlarly rude and gross lor such men. 
and such a subject ; nor can molecular mechanics receive a more 
needful s;ervice than by the expurgation < f views so abounding 
in U'ror, and so ohst riicting the pathway to light. A fabric of oh- 
jpctinr? and dilhculties will surely arise in the mind of any well 
furn»^hed investigator who will really think strictly on this re- 
nnwnod theory of sj lieres of force. The objections uow pre- 
sented are but specimens. 

The s|)er!ilat!nn of Faraday lacks the definiteness of Bosco- 
vich's tlieory, and is not pushed into the field of molecular aggre- 
gation, uor indeed could it be with much hope of success, Ray 
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vibrations would be a very ingenious mechanism for gravitation, 
if the Newtonian law could be deduced in a tolerably simple 
manner from it, but this requisite seems to throw us back on the 
strange theory of a universal coexistence of all matter. Its in- 
aptness for illustrating molecular mechanics is peculiarly striking 
if we attempt to imagine ray vibrations for the several phases of 
molecular constitution. In fact, the reduction of all forces to one 
law, such as that of Boscovich or Faraday, is like describing all 
aDimals as of the color of a chameleon. 

In strange contrast with the Theoria and the Speculation, is 
the investigation by Mossotti, which is based on real mechanical 
principles, and which, though quite imperfect, leads to real re-' 
suits. By assigning definite size to atoms, and applying the sim- 
ple Newtonian law of force to two kinds of matter, conditioned 
as in the Franklinian electrical theory, modified by Epinus, Mos- 
sotti has avoided most of the objections urged against the theory 
of spheres of force, and has given a glimpse at least of what heat 
is in the constitution of masses. By extending his investigation, 
and by supplying some deficient elements, molecular mechanics 
may at last be established on that simple and sure basis of ordi- 
nary mechanical principles, which Newton and Laplace have so 
distinctly foreshadowed, and which the expanding realms of 
physical science demand with a positiveness hitherto unknown. 



Art. XXXI. — ContriinUions to Mineralogy; by James D. Dana* 

1. On the relation of Ijeadhillite in crystaJUzatinn, to the Anhy- 
drous Sulphates and Carbonates. 

The sulphato-carbonate, Leadhillite, shown to be trimetric in 
crystallization by Brooke and Miller, has three prominent points of 
interest : its i4>proximation in form, viewed in one direction, to a 
regular hexagonal prism — ^its hemihedrism, which gives it a mono- 




clinic aspect — its twin-composition, under which it takes a rfaom- 
bobedral character. Figure 1 represents the known planes, taken 
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from a figure in Mohs's Mineralogy, pi. 13. fig-. 97. and rendered 
nearly holohedral by adding (though of reduced size) the want- 
inrr pinnes. In the occurrios; crystal, the right-hand /, |, |, t2 
and ;•> are absent, riirure 2 represents an actual crystal of sim- 
pler tbrm ; it has but one plane /; and one plane |2 on either side 
is obsolete. 

Figures 3 and 4 represent known twin forms, copied with 
altered lettering from tracings received by the author from R- P, 
GrcET, Jr. The plane n in these figures is made the base. 

The prism ii has for its angle (at top) 120"^ 40% which is very 
near the angle of a regular hexagon ; so that these planes with 
the planes H (fig. 1, 2) make up a hexagonal prism, varying 20 to 
40 minutes from the angles of the regular hexagonal prism. 
And moreover as a consequence, the occurring planes between u 
and ti, and between ti and Jl, are nearly alike in angle-^/ and 
inclining towards n at the same angle within 8' ; and ^ (ooc 
shown in the figures, — situated between / and tt } and i, at the 
same angle within 6'. Again, the macrodome It, like |t, is near 
120^ in its angles, giving lld^ 40" and 60^ 20", the acute edge 
of the dome in this case being above. 

Brooke and Miller make the prism lettered the fundamental 
prism, and ti the basal plane. This gives simple expressions for 
the planes ; but it does not appear to exhibit the true relations of 
the si^ecies. We arrive at this conclusion from the following 
considerations. 

The twins consist evidently of three united crystals, as so re* 
garded by Brooke and Miller, the plane «t (or planes in the 

series i7, li, il') forming three sides and only three out of the six 
(fig. 3). If the prism of 120^ 40' ( JI above) be the fundamental 
prism, and analogous to that of Ara^ ante, the twins should be 
formed by composition parallel to tliti lateral jdancs c>f this j)nsm, 
and in >aM)vcr two of these lateral planes bhuuld bd adjacent; or 
rather the pcrinieter would include at least four planes of the 
fundamental rhombic prism. But on the contrary, these planes 
are alternate instead of adjacent, and composition is not parallel 
to either of them, and hence there is no similarity to any kaowQ 
twin in the Aragouite group. This is seen 
in the afnie\'«»d fisrure (fi^. 5 : — the sides of 
the hexagon lettered j^i arc M ol iiruoke and 
Miller. 

The composition is in fact parallel not to 

^of Cits. 1,2), that is M of Brooke and 
"Miller, but to 17 which also is near 120-*, 
havmg, as stated above, the angle 119° 40'. 
Hence tins form 17 d'Anf Brooke and Miller) 
is better enliih.'d from analogy and general 
princi[)les, to bo considered the fundamental prism of Leadhilhte 
than ii. iu fact the prism li (119^ 40') since il is the pnam, 
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parallel to which composition takes place, nin«^t hp ihp truo rep- 
reseiitatire of the fuDdameQtal prism of Aragouite aiid the allied 

carlionates. 

Tfie relations of the sulphates and carbonates liave been shown 
on paj^e 53 ot' this vohune, and liad previously been brought out 
by Ilausmann. It is there seen that the unit prism aod domes 
of the sulphates and carbonates are as follows. 

BarvtcJ. n -sulphate, (li) 116° 20' (/) 78'' 20' (11) 105° 24' 

Anhviirite, " •* 11S° 35' " 77° 4' " 107° 22' 

A ragonite. a carbonate, (/) 110° 10' (11)81° 40' (11) 108° 2»^' 

Ado|)ting tlic prism of 119^ 40' in Lcadliillite, as corresjMiiul- 
ing to ilie [)risni of 116^ 10' in Aragonite, as above shown, the 
corresponding angles are for 

Leadhil!ito, . . . 119° 4^' 7r>° 4 4' 107° 26' 

For Barytes and Anhydrite (sulphates) the prisms of 78^ 20', 
77^ V (the supplements of which angles are 10P40' and 102^ 56') 
are ordinarily taken as the vertical prisms ; while in Aragonite, 
that of 116^ 10' is the vertical prism ; the difference being one of 
position. The question now is, therefore, whether the prism of 
119^ 40' is the true vertical prism of Leadhillitc, and it is thence 
most closely related to the carbonates, or whether the vertical 
prism Is that of 76^ 44' and 103^ 16', making its closest relation 
to the sulphates. The latter is the view adopted by the author 
in a former paper and in the lettering of the above figuresi and 
it appears to be sustained by the following reasons. 

1. The planes of the prism of 1 19^ 40^ have not yet been ob- 
served, or if observed they are of very rare occurrence. In fig> 
nre 1, the occurring planes are {% and without It; and in the 
other zones, we find |, |, |, without the plane 1. Or, putting 
the crystal on u as its base, according to the view of Brooke and 
Miller, neither the prism of 119^ 40^ is represented, nor any plane 
in that vertical zone. This is strikingly in contrast with the 
facts in the prismatic carbonates, in which the fundamental zone 
is represented by two or more planes in each of the species. 

There is therefore a wide divergence from all the carbonates 
io this respect. And the divergence appears still wider when we 
consider that the most prominent zone is that of the prism of 
120*^ 40' (JI in the lettering of figure 1). 

2. The analogies between three trimorplions groups pointed 
out by the author in the last volume of this Journal, page 2 10, 
favor the view that the prism of 103® 16' is the true vertical 
prism. Ab this point is important, the facts are here repeated. 

RJimnbohedraL Drimclric. Monoclinie (b.ujal cloavage.) 

CUeite(Ca 0)1050 6' Amgonite^Ca 0,116^10' 6iirytocaIdte(Ca,£a)C»95<>8' 

^''Sa oio • \ Anhydrite C'a S, 1 02 ° 56 ' t OUabente (Cm Na) S ; 88<» 

/ Barvtes t^a S. K) 1 *^ 1 0 ' ) 
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The rhombohedral and monoclinic forms, and the trimetric and 
rhombohedral, have nearly a common difference, 10 to 1 1 decrees; 
moreover the sulphates and carbonates in each colum!i ditfer iti 
angle by nearly a common difference, or 12 to 13 l itos. At 
the same time, in each, the sniphato-carbonates agree wiiii the 
snl[»li \tes. Tlie fnndamental prism of aragonite has its angle 11 
degrees l.utrcr than the rhombohedral anLHn of calcite ; tlit^. prism 
of anhydrite 9 or 10 degrees larger than the rhombohedral angle 

• of Dreelite ; and therefore the prism of Leadhillite is that one 
which differs by some similar angle from Susannite. The paral- 
lelism abo7e is so exact both vertically and horizontally, that the 
argument must be allowed to have much weight. Its authority 
becomes irresistible when viewed in a different light. 

3. Dreelite is dimorphous with Anglesite and Barytes, — the 
same compound, essentially, occurring here under a rhombohedral 

* and trim^rie form. Moreover, Dreelite and Susan n i t e are identical 
nearly in angle, or are homcBomorphous ; while Susannite and 
Leadhillite constitute a second case of dimorphism parallel with 
that just mentioned. Since now this sulphalOH^arbonate under 
its rhombohedral form (Susannite) is homcBomorphous with the 
sulphate (Dreelite) and not with the carbonate, hence in its tri* 
metric state (Leadhillite) it should be most closely related to the 
sulphate (Anglesite or Anhydrite). As the sulphuric acid dom- 
inates over the carbonic acid in the Susannite, one form of the 
sulphato-carbonate, it must also dominate over it in that same 
sulphato-carbonate under any other form it may present, or io 
Leadhillite ; whence in either case, the forms should be homoeo- 
morphous with the corrcspondiiig sulphates. 

It seems therefore to follow that 103^ W is the true vertical 
prism, as adopted in the figures. 

4 We may find further objection to regarding Leadhillite as re- 
lated most nearly to the prismatic carbonates in the fact that in 
this case, the most perfect cleavage would be basal, which is i;r>t 
tiue uf any known species of the aragonite group. But aiier ilie 
arguments above slated, we hardly need inok (ui iher for evidence. 
An objection to the view adopted niighi he siigneslcd from the 
fact tliuL through hemihedrism, one of the prisinaLic plauei» / is 
wanting. But there is no reason why hemihedrism should not 
result in suppressing one of these as well as other planes, and the 
objection is of little weight Moreover the fact, which we learn 
from Brooke and Miller that the plane / is also a direction of 
twin composition, shows that tins plane is at least on© of promi- 
jienL or fundamental value in the crystal. 

Upon th(i view which has been discussed, tlie species Atigie^ 
gite^ Anhydrite and Leadhillite have the foiiowing dimensions : 



Prism I : £ 
Anhydrite lOS^ 



Doom U 
62« 42' 
ei« 26' 
60*»20' 



Dome II 
750 29' 
72** 88' 
^•S4' 



1-6416 : 1 : 12715 
1-6886 : 1 ; 1 2667 
HS06 : 1 : 1-S6St 
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We edd a remark with regard to the rhombohedfal character of 

the twins. 

Ill \he twins, like fig. 4, the series of planes in each sextant 
are closely related; thus, as has been observed, the planes /, r2f 
ti, i% respectively have nearly the same inclinations on u as 52, 
it ih i have on the opposite it. From / the planes narrow down- 
ward, and from they narrow upward and so alteriiatinL' around. 
In fig. 3, there IS a corresponding alternation, titongh oi less ex- 
tent. Compering it with the simple crystal, U looks like an 
inversion of the alternate sectors; but as the compound form 
contains only three simple crystals, an actual alternate itiversion 
is impossible. As the plane / is a fundamental plane, the oc- 
curring one (see fig. 2) should have a supremacy in the twin, and 
vith it, the series to which it belongs: and as this series in the 
simple form diminishes from / to the opposite side (the right in 
fig. 2), this would imply a reverse enlargement of the next or (i) 
series, and by this alternation the rhombohedral character would 
resuU. The fact, moreoTer, that the compound is dimorphous 
and that the other form is rhombohedral, with the same angles 
nearly as the twin of Leadhiltite (as shown by Brooke and Miller) 
may suggest further reason why the twin should take the alter- 
nating or rhombohedral character. 

These views ara especially interesting as bearing on the sub- 
ject of dimorphism, and illustrating the passage of a trimetric 
form to a rhombohedral. 

^ On the so-called SiUco^TUanaies and SiliohTantalaies, 

In a former number of this Journal it was shown that Sphene 
was a true silicate of the form (S) ^ Si-, or what is equivalent 

(SJ&^. in which 

H(or R« 0«) = TiO'4-Cii O. 
It is consequently trtmorphous with Andalusifc and Kyanite. 

In this volume, page 130, the author also observes that the 
formula of Keiihauitej on the same principle may be 

. (ft». fi) Si* 

and that of Wdhlerite 

The special formula of this last afforded by the analyses, is 

(^^fi«+AZr4-V5!?i)Si, or «ft»Bi+SarSi+iriBi=:(ft«,a.»)Si. 

The analysis by H. Rose of TscheffHmU (Pogg. Ixii, 591) 
appears to lead to the same general formula with that of Keil- 
hauite, or (ft»,fl)gi^ 

SeharlomiU ^SQtAtd Whitney the formula— 

Making the ti a base as above, the oxygen ratio for the bases and 
^\t^jL is 6 : IL But if the silica as obtained be a little too high. 
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the ratio may be 5|: 11 or 1 whence would come the formula 

2&» Si^ + 5 Si* or i ^ I : ' -f P) ^i* = fi) Si* 

(analogous to that of staurotidc) = Silica 23*3, titanic acid 22-9, 
peroxyd of iron 22*4, lime 31*4^=100. It gives 2 per cent too 
little of silica, according to the analyses, while agreeing closely 
with the results in other respects* 

Mosandritef in a similar manner, gives for the oxygen ratio of 
the protoxyds, peroxyds and silica 1 : 2 : 3, or of bases and silica 
1 : 1 (precisely 16*57 : 15*86) ; affording the formula 

It* Si + 2» Si + 4it[ or {it* + fH) Si + U», = fi) ?i + Aq. 

which, excluding the water, is ilie formula uf epidote. The 
crystallization of mosaiidrite has not been clearly made out. 

It is probable, tli:U ilicic are no tme ailico-titanates or sklico- 
taaiaiaies, the tiiauic or tautaiic acid being a base in each case. 

3. Tourmaline, 
The author has sliown that tiie general formula of ToanDa- 

the oxygen ratio between the silica and all the other bases being 
3 : 4, as ascertained by Rammelsberg, and this being the only 
constant ratio. The oxygen ratio for the protoxyds^ peroxyds, 
and boracic acid, as deduced from Rammelsberg's analyses, yaries 
greatly. Group I, affords mostly the ratio 4 : 12 : 4,---Oroiip II, 
theratio4: 15 : 5,— ^Slroup III, the ratios 4 : 21 : 6, 4:24:7,etc« 
—Group lY, the ratios 4 : 36 : 11, 4 : 40 : 12, etc.— Group V, the 
ratios 4 : 48 : 13, 4 : 56 : 12, etc.* 

For Group I, the special formula is hence 

For the Red Tourmaline of Elba, in Group T, 

These appear to be the extreme variations m the species Tour- 
maline, if we exclude the analysis (No, 30) of a somewhat de- 
composed variety from Rozena. The formulas for the other ratios 
may be easily written in like manner, in accordance with the 
general formula above. 

Axinite has in like manner the general formula 

(&*,fliB)5i; 

the analyses afford, as the special formula under this type 

ft»Si+«aSi-f Si. 

and this formula was suggested by ilammelsberg iu his Hand- 
worterbuch, i, 72. 

♦ Tlip oxygen ratios deduced by Rammelsberg for the protozrds, poroxy if and 
pHira. (he boracic acid beinir included with the silicA, irs for OfOUp L llil^i 
JI, IU, 1 : 6 : » ; iV. 1 : 9 : 12 ; V, 1 : 13 ; 16. 
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Art. XXXH — Naiice of the Life and Writings of the late Dr. 
Waldo Irving Burnett; read before the Eraton Society of* 
Natural History, July 19th, 1854, in accordance with a vote ' 
passed at the previous meeeting. By Jbffbies Wtm an, M.D. 

Mr. President — ^From time to time Death has entered our 
circle, and taken from our number one and another of those 
who have been our most active associates, and to whom we have 
been bound by the ties of personal regard or of friendship. In 

nearly every instance they have been removed in full manhood, 
or even at a later period, when the labors of a life of the ordinary 
length [lad been nearly ^iiJl^hcd. But never before has there 
been taken from amongst us one who, in his devotion to narnral 
science, has, in so brief a life, left so many nieinonals of zeal and 
industry as he, to whose naouiury we would now pay our tribute 
of respect. 

Waldo Irvin(j Burnett was bom in the town of Southboro', 
Mass., July 12lh, 1828. His father (the late Dr. Joel Burnett) 
was a man of distinguished excellence in lir- prores.-^ion, and to 
the qualities of a eood and usoful citizxMi united those of an ar- 
deiit lover of nature, of whos^^ works he was a close and faithful 
ob5?erver. Botany and Enl(unology especially rert ivrd his atten- 
tion, and without the ai^l of genial spirits, or the niterconrse with 
kindred minds, were studied with no ordinary zeal during tfie fpw 
leisure moments which were left him alter tlic demands upon his 
time by a laborious profession had been satisfied. His love of 
nature was transmitted to the son, and was manifest in early boy- 
hood, when the observation and study of insect life took a strong 
hold upon his mind. His father experienced a just pride in wit- 
nessing these tendencies ; but in place of encouragement, which 
he at first extended with delight, he was soon, though reluctant- 
ly, obliged to substitute restraint. His son's mind was too in- 
tently absorbed in his pursuits, and fears were excited lest his 
studies, prolonged into hours stolen from the usual period of re- 
pose, should be attended with disastrous results to his physical 
constitution. His passion, however, grew with his growth and 
strengthened with his strength, and in the face of all obstacles, 
through health and through sickness, from an early youth to his 
early grave, it was never abated. 

He had not the advantage of a collegiate education ; this he 
ehoee to forego, not from any indifference to its value, but from 
a sensitive unwillingness to subject his father to any unnecessary 
expenditure of his means. He gave early indications of great 
mental activity, and mastered with ease all the studies of the 
Academy ; in mathematics, especially, he was unusually profi- 
cient, and drev from his teacher the confession that in this de- 
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parlmciit he was no longer capable of giving hini iiisiruction : 
and it was the habit of other teachers in ihe neighborhood to 
send to young Burnett for the solution of difficult questions which 
they themselves were incompetent to master. Almost without 
assistance, at a later period, he made himself familiar with the 
French, Spanish, and German languages, and during the latter 
part of his life had made some progress in the Swedish. 

At the age of sixteen he had become thoughtful beyond fail 
years; and then commenced the development of thoee tenden- 
cies in his mind which ever afterwards were so conspicuous, and 
which contitmed to exert a controlling influence, viz. : the dosira 
of gaining an insight into the nature of things, and of forming 
philosophical ideas and conceptions of natural processes^ concep- 
tions and ideas which can be obtained only by the exercise of 
the higher powers of the mind. Mesmerism, materialism, and 
theological questions occupied his thoughts, and were frequently 
written upon and discussed by him. On all of these he mant> 
fested independence and continuity of thought, and persistence 
in whatever direction his mind was turned, it was at this early 
age that his interest in the study of medicine commenced, when 
he accompanied his father in his professional visits, and witneassd 
the effects of disease, as manifested in the examination of bodies 
after death. Entomology now especially engrossed his thoughts, 
and nearly all his leisure moments were occupied in collecting, 
studying and classifying insects. While yet in his sixteenth year 
his father died. This cv^eiit materially changed his prospects, 
and was met wiih firmness and decision, and in the course o! tfi" 
following year, finding that something must be done for his sui>- 
poil, lie cuinmenced teaching school, aud at the same time gave 
his attention to the study of medicine. 

The subsequent years of his student life were spent under the 
direction of Dr. Joseph Sargent, of Worcester, wiili w hom there 
grew up warm mutual personal regard and friendship: in the 
Troniont Medical S«:h(K)| in Boston, which lias t^ivt ti to the pro- 
1i s>ioa so many zealous and |irodiic(!ve laborers ui medical sci- 
vui-o: and in the Massachusetts Gcncial Hospital. He was ar- 
dent and industrious as a medical student, but never allowed his 
attention to be withdrawn from tlie study of nature, the micro- 
scof'c becoming his constant companion, and a source of never- 
failing pleasure. As evidence of his ability it may be stated that 
in two successive years he gained the annual prize offered by the 
Boylston Medical Society. The subject of the first essay was 
Cancer, treating especially of its microscopic structure; and of 
the second, The Sexual System, or the productim of beings cwi- 
Mered as to its physiology and philosophy, 

lu 1849, at the age of 21, he graduated in medicine, and sooo 
after visited Europe, where his attention, especially at Parts, wis 
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given aliiiost exclusively to natural history and microscopic ob- 
servation. The expectnf in?is of intellecinal progress which he 
now lonked forward tu wub bo much interest, were soon doomed 
to severe disap(>oiniment. it was in Paris that ho received the 
first serious warning that constunption, the Hi5,ease which event- 
ually destroyed his life, had already marked nun for its early vic- 
tim. After an absence of only four months, he re-cmharked for 
America, to receive the benefit of a more ^reujal chmale in one 
of the southern states, and each successive winter he passed either 
in Carolina, Georgia or Florida, in order to avoid the inclement 
and uncongenial climate of New England. He had now no perma- 
nent location, was constantly shifting from place to place, to mit- 
igate, as far as possible, the steady progress of his disease. Eve- 
rything seemed adverse to anything like connected study. Nev- 
ertheless, it was during these few unsettled years that he accom« 
plished an almost incredible amount of intellectual labor. He > 
was incessantly occupied with his microscope; his mind was 
ever on the alert, and he allowed scarce a day to pass without 
some observation, without something added to his stock of ac* 
quired knowledge. 

In the winter of 1851 he delivered at the Medical College in 
Augusta, Ga., a successful course of lectures on Microscopic Anat- 
omy. In the summer of 1852 he prepared the principal work of 
bis life, the Essay which received the prize from the American 
Medical Association. His two former priz^ were competed for 
only by his fellow students; but the third, it is no small praise to 
say, was open to the competition of the whole medical profession 
throughout the country* 

While yet a medical student he became an active member of 
the Boston Society of Natural History, and was soon after elected 
Curator of Entomology. In 1851 he was elected a member of 
the American Academy of Arts and Sciences — one of the young- 
est memhers ever admitted into that body. His communications 
to diflereut scientific bodies and journals were very numerous 
and oa a great variety of subjects, and give such evidence of in- 
dustry and enthusiasm as cannot fail to excite our wonder and 
admirauon. They are too tmmcrous for analysis or even enume- 
ration ui this place; but some of the more important ones are 
fonnd under liie following list of subjects, which comprises those 
of about one-third of the whole {iLiUilier of his memoirs and com- 
mnrncatiuhs, and which serves to show that his mind was inter- 
est d in a great variety of questions, and thai wiiunever an oppor- 
tu/iifv for investigation presented itself, he was always ready with 
a cheerlul heart and patient industry to enter upon his work.* 

* Bjff fanoDS seieotiflc papers or alwtracts of them may l>e found m the Proceed' 

tXm> ID the Journal of the Bosifon Socirti/ of Naturcd Jlistor;/. In tlie /V v 
ctedingi of the Boston Societjf for Afalical hnproiyinent, m the Proceedings and in 

Bwom Subs. Vol XVIII, No. 63.— S«pt^ 1864. 88 
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"On the Hybernation of Insects^ and its Relation to their 
Metamorp h os is . ' ' 

" An account of certain inicroscopic animals found jn a persm 
who died of an enlarged splectt" 

^^On the external parasites of warm-blooded animals.'^ This 
was a subject to which he had devoted much attention, and in 
illustration of which he had made large coUecUoDs of specimeiis 
preserved for microscopic study. 

^*Oa the embryology of the Articulata,^^ including remarks on 
the alteraation of generationa in the Humble bee, (Bombas 
Americanus,) in which last he ascertained that three generations 
are produced from one impregnation. 

''On the iuminouB spots of the great Fire Fly of Cuba,^^ 

" Observations on the seventeeu'^fear locust/* 

^^On Spermaiozoa" 

*'0n the origin, development and struehare of the Iddnej/s 
throughout the vertehrated division ofammals.*^ 

**Notes on the Rattlc'Snake, relating to ils deniiiianf to Ihe 

physiological effects of its poison, and to alcohol as a refnedy.^ 

" Some account of an Insect, {RhinosiapomaieUa^ Harris, ) and 
its recent injuries to the fruit and forest trees of New England.^* 
**0n the development of Viviparous Aphides, or flant Hee,^ 
This is a subject of great interest, and it was investigated with 
great ability. Since the days of Bonnet it has been well known 
that several successive generations of Aphides are produced after 
a single impregnation. Dr. Burnett sttidied the successive gene- 
rations as they first appear in the body of the parent, as illustra- 
ted by the sj>ecies infesting the hickory. If a fully developed, 
but wingless Aphis is examined in the spriue, it is found to con- 
tain an embryo nearly mature ; and tins embryo contains already 
the first germs of the third generation, in the form of single cells 
or a small niirnber of cells enclosed in a sac. While a few germs 
are thus ruriiiud, others are formed by their snlidivision from con- 
striction, until the requisite number is obtamed. When they 
have reached the size of about one three-hundredth of an inch, 
a yellowish mass forms at one extremity of the egg, and then 
commences the development of the parts of the insect, which 
eventually enclose the mass jw^i mentioned. It is tins la*?t vel- 
lowish mass which fumisfics the materials for ilie n<^\i izonria- 
tion. All this, it should be remembered, is ellecled without the 
aid of any distinct reproductive organs. There is no ovary or 
oviduct, but the embryos are developed in the cavity of the abdo- 
men, and discharged throii;jli a i^enital oj^emng merely. Tn view 
of Uie fact that the Viviparous aphides are sexless. Dr. Burnett 

the Mmoirt cftke Amtrkan Aeadtmy of AfUand Smntttt is the Amuum Jbvr* 
nal of Sc'irnctt in the Boittni Medicut amd Bmjgieal Jaumat, and in the Ammiom 
Journal •/ MtiSctU Seiene*, 
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regards their mode of reproduction as belonging to the gemmipa- 
rous type* Viewed in this way, the diSerent broods caonot be 
looked upon as so many generations ; but on the contrary, the 
whote suite, from the first to the last, that is, tiil the prodnctioa 
of a winged Aphis, constitute but a stogie generation. This ex- 
planation by a species of budding seems far more satisfactory 
than that which supposes that either cells or nuclei of the first 
individual are transmitted by successive inclusions to the last. 
As this latter idea cannot be supposed to be the result of direct ob- 
servation, and as no proof is adduced that identical cells and nu- 
clei really pass from one generation to the other, the whole stands 
merely as an ingenious theory, while Dr. Burnett's explanation 
[and this view is not proposed for the first time by him,] is in ac- 
cordance with direct observation. But, in accepting his view, we 
are compelled, to admit the hypothesis, that the germipating force 
imparted to tlie first ova is transmitteid to the successive broods 
without the aid of spermatozoa. 

"On the microscopic appearances presmied in the intestinal 
discharges and muscular fibres of a patient who died of the epi* 
demir cholera.^^ 

" Ti:i^ue and its reiropprade fticiamorp hosts. 

**0?i the Geology and (jUiei pouiU coanecled wUh ikt naiural 
history of Florida.^^ 

**Considti ations on a change of climate by Jioriheni invalidSf 
and on the climate of Aifdn, S, CJ^ 

Considerations of some of the rekuions of climate to tuber^ 
eular disease.^^ 

To these should be added his various critical notices of recent 
scientific ])iiblicauons in Sillimairs Journal, which in view ol ilie 
short time he occupied the positiori of associate editor, were quite 
vohim incus, and serve to give us a good idea of his powers of 
analysis and discussion. 

There is no one of his productions, which embodies more of 
the results of his labors, than the prize dissertation, consistiiiL^ of 
two hundred closely pruited octavo pages, presented to the Amer- 
ican Medical Association in the year 1851, and entitled 77ie 
G^lf its physiology, pathology and philosophy^ as deduced from 
original observations ; to which is added its history and criticism, 
* Naiura in minimis maxima est.'' " 

To those who are acquainted with modern physiology, it will 
be seen at once that he had selected a great subject, one which 
e^en the most accomplished minds might approach with distrust. 
The nucleated cell ! that minute organic structure which the un- 
aided eye cannot discern, yet constituting the first stage of every 
living being, the seat of so many of the complex phenomena of 
animal and oi]^anic life, and the agent by which even the mind 
itself retains its grasp and exerts its infiuence upon the living 
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stractnres with which it ia associated. Id entering upon so diff- 
cult a subject as this, it was not expected, nor is there any reasoa 
to suppose that he himself expected, that he should not lay him* 
self open to criticism. The ablest living histologist, Kolltker, in 
speaking of the subject of the development of tissue, uses the 
following language : *' Not only does histology not possess a sio- 
gle law^ but the materials at hand from which such could be de- 
duced are as yet relatively so scanty, that not even any consider- 
able umiiber of general pro[x)sitions appear well founded." As 
laws and general propositions were among the espi^cial objects of 
Di. Burnett's researches, it will be seen at once iliut he h is en- 
tered boldly into a contested field. But it is to follow him in his 
labors, and not to hold up to criticism his results, that we have at 
present to do. 

His subject is discussed under the following heads: 

1st. Ceii-genesis, under which he treats of the origin of cells, 
and advocates a peculiar mode of development, which he claims 
as original with liimsclf, and the result of his owa observatioas. 

2d. Cell physiolofT^tj, or healthy function. 

3d. Cell patholo!Sf/, or diseased function. 

4th. Cell philosophy^ or 1st, the relations of cells to the teleo- 
logical view of organizaf iot] ; 2d, the direct agency of cells in 
the production and mauifestatioa of nervous power, the iutellec- 
tual processes, cVc. 

The general results of his studies of cell life and cell genesis 
are in his own words as follows: '^The great outstanding fact 
which appears before us as the result of these studies is, thai 
there is fundamental unity of organization. This we have seen 
to consist in elementary particles, which in both animals and 
plants are formed upon a common plan. It was the opinion of 
Schwann and Schleiden, who truly originated this view, that this 
plan consisted in the preexistence of a solid fundamental body, 
(the mrcleus) around which is formed a membrane ultimately ex* 
pauding and constituting the cell. It has been one of my objects 
to show, that this is not of unive^rsal application, by an attempt 
to demonstrate another mode of cell formation, which is that the 
fundamental idea of a cell is a simple vesicle, and that the nucl»* 
ated cell is simply one cell containing another within its walla. 
With Schwann the nucleus is exogenms and genmnaiive — with 
me the nucleus is endogenous and reproductive. 

'<The two conclusions of the studies of cell life are then IsL 
The existence of an elementary particle, having an invariable 
unity of expression, ike eeH 2d. The universality of the appli- 
cation of this particle for the formation of organized parts, the 
tUsuee,^* 

In rtudying cells in relation to pathology, he regards this last 
as an erring physiology, and concludes, that, both as to their geu- 
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ens and general aspect as cells, thooe which belong to abnormal 
cannot be distinguished from those belonging to normal condi- 
tions of life. The genetic and general relations of cells in phys- 
iology and pathology are therefore the same. Their difference 
does not relate to structnre, but to their destiny. Physiological 
cells mnst be considered teleologically, but pathological ones ha?e 
no ulterior object. 

Each of the different heads of his dissertation he discusses 
with great ability, and gives ample evidence that he is not only 
familiar with llie scientific labors of others, bul liiat he is perfect- 
ly at home in the different departments of investigation which 
Ins essay involves. If it be alluwal Ic to express an opinion of 
Us merits in general terms, it may be truly said liiat it gives evi- 
dence of wonderful zeal and industry in research, of acute pow- 
ers of nt)s< rvation, and of great readiness in perceiving general 
relatiorj^liips. It is in connection with this latter faculty that he 
seems the most liable to error. He appears to have partaken 
something of the spirit of Oken, and to have given way at limes 
to the suggestions of the imagination, nistead of siibjecting him- 
self to the severe mandates of reason, and the rigid rules of m- 
diiction. This is naturally the fault of youth, and for which sci- 
entific nil lids, at the preseiu tirne. with their tendencies to hasty 
generalization, may be justly said to be in part responsible. But 
HI one who combined industry, a desire for truth, and an rdmost 
unlimited patience in observation, it might have been fairly an- 
tictpated that, sooner or later, the better aud safer qualities of the 
mind would have eclipsed all others. 

While constantly active as an observer, Dr. Burnett found time 
to engage in another service which occupied some of the latest 
hours of his life, and the non^completion of which was a source 
of anxiety to him in his last moments. This was the translation 
from the German, of the Comparative Anatomy of Siebold and 
Stanuius. All who are familiar with the published volume, will 
not fail to see in it another proof of his industrious habits as ex- 
hibited not in the translation merely, (itself in this case no ordi- 
nary labor) but in the numerous additions to science which, scat- 
tered far and wide through scientific journals, have been brought 
together, and in the contributions he himself has made from his 
own stores of accumulated observations. 

The last scientific investigation to which his time was devoted 
was into the natural history of the Orange insect^ which is so de- 
structive to the orange trees of Florida. The habits of this in- 
sect he had studied during his last winter's residence in Florida, 
and had prepared a memoir in reference to it for the American 
Association for the Advancement of Science, but his ill health 
prevented his attending their recent meeting. 
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Such is an imperfect sketch of the scientific labors of our late 
associate. It only remains to consider his life from aoother point 
of v^iew, in regard to its moral aspect. Of this I do not feel jus- 
tified in treating at length, as my relations to him were not suffi- 
ciently intimate to speak from personal observation ; but from all 
I can learn from his associates, from his fellow-students and his 
more intimate friends, he was a kind and affectionate son and 
brother, one who enjoyed to an unusual degree home and all its 
associations; he was a man of a truly benevolent heart, into 
which irreverent thoughts seemed to gain no admission, or from 
which they certainly obtained no expression. In all of his stud- 
ies of nature he seems to have had a pervading perception of 
God in his works, and often in eloquent words gives expression 
to his feelings, when some new manifestation of divine wisdom 
was uncovered to his inquiring mind. 

Dr. Burnett's zeal and devotion could not fail to awaken a 
warm interest wherever he went, among those with whom he 
associated. He became acquainted with the leading naturalists 
of the country, and obtained from them and othere, willing aid 
and counsel, as well as respect for his great acquirements. To 
them he always felt warm feelings of gratitude. But there was 
otie, to whom, more than all others, he was especially grateful, a 
friend and relative, who at an early period, perceived the indica- 
tions of uncommon promise for the ^utu!(^ and who with k iid 
heart and bcnevuieut purpose aided aud eacouraged him la ail his 
undertakings. 

He had religious faith and religious hope. To a speculative 
mind like his, it seemed almost a raauer of necessity that the 
momentoas qiiestions which the problem of life involved, should 
sooner or later, have been presented for examination and discu:»- 
sion, and iliat before any settled cojivictions could be reached, 
they should have found him | erplexed and in donbt. Doubts 
and perplexities in his mind did exist, but eventually they gave 
war and were replaced by faith and hope, which lij^htened his 
burden when, weary and exhausted, he approach! d ihc cud of 
life. He had been Ioiil^ accustomed to look upon death and to 
talk about it as an event that he must meet at an early j^>eriod. 
But death, if not imminent, is someihmg that all look forward to 
calmly and without emotion, and when we speak of it we are not 
sure that we give utterance to our most solemn feelings and cod- 
yictions. But there is one moment when, if ever on earth, the 
heart, if it opens itself, does so without disguise, if it give utter* 
• ance, does so without resenre ; it is that dread moment when 
death approaches so near that there is no alternative but to look 
upon earthly life as finished, its account made up, and when all 
that remains for the mind to dwell upon, is the dissolution of the 
body aud the realization of another life. A few days before he 
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died our late associate returned after a winter's absence, to the 
home of his family, his bodily health exhausted, his energies 
prostrate. At first he entertained the hope that as before, rest 
and qniet might restore him partially at least to his usual health, 
and tiiar he mieht have yet another opportnuity of contmnin^ 
those labors which he so fondly cherished : but his fast declnnng 
strength, the anxiety of those around him, the announcement of 
his physician and his own qnick percpjitnins soon told that life 
was drawing to a close, and that for hmi the creat mnmenl was 
near. In all this he was calm and sertne. cmi versed on the ap- 
proaching separation without falteruig, gave utterance to expres- 
sions of deep affection to those who were bound to him by the 
ties of kin, uttered his prayer for forgiveness, and expressed the 
solemn conviction, which now rose paramount to every other, 
that if there yet remained much for him to live for, there was yet 
far more to die for. On Saturday morning, July 1st, a few days 
before the completion of his twenty-sixth year, he died. 

We cannot but sensibly feel, that in his death we have lost an 
associate of no ordinaty talents; we can point to no other mem- 
ber of our Society, and to not more than one other naturalist in 
our cotmtry, who has given such proofs of zeal and industry, and 
who, in so short a life, has accomplished so large an amount of 
scientific labor. Had he been spared to future years, we cannot 
but feel the assurance that he would have acquired for himself a 
far higher place and a still more honorable name in the annals of 
science. Let us cherish his memory and profit by his example. 

The Resolutions which follow, prepared at the request of the 
Society by Prof. Wyman, were unanimously adopted : 

Resolved, That the members of the Boston Society of Natu- 
ral History have learned with deep recret the death of Dr. Waldo 
Ir\'ing Burnett; that, in his decease, we have lost a niosr active 
and zealous associate, and science au ardent, diMUlerebted and 
productive laborer. 

Resolved, That to the family of onr late associate, we would 
offer onr deep sympathy for their affliction, in the loss which 
they have snstaiiKd by the early death of one, with whose mem- 
ory is associated so much of honorable devotion and noble self- 
sacrifice. 

On motion of Dr. Abbott, it was voted, that Dr. Wyman be 
requested to prepare a copy of the Notice aad Hesolutioos for 
publication in jSiiiimao's Journal. 

[It is With deep sorrow that m place of the usual Contribution 
from Dr. Burnett for this Journal, we have to present to onr read- 
ers his obituary. One of the lucbt earnest, faithful and pro found 
laborers in science in the country lias ceased from his work while 
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yet in the midst of research and with new truths constantly de- 
veloping before his scrutinizing eye. During his connectioQ 
with this Journal, he exhibited a deep interest in the progress of 
his special deparimenls, gathering from every available source 
the means of enrichitig his papers; moreover he broii^lit to bear 
" upon the subjects before him a laiEre amount of unuMn:U research 
which enabled hnii to select the tiuth from error and pronounce 
judgmeut on the observations of the best investigators. Dr. 
Burnett was among the few in the land who not only knew well 
the latest results of the studies abroad ui his deparlmcni, but also 
labored snccessfully in testing those results, and more than this, 
contributed directly to the further progress of science. 

The just tribute to the memory of our friend and colaborer hv 
Dr. Wyman, renders it unnecessary for us to indulge in further 
remarks. His death is a grief to his friends; but science has 
even more cause to mourn. — Eds.J 



SCIENTIFIC INTELLIGENCE. 

I. ChEMISTST AMD PHTSICS. 

1. On the conlinuUy and force o f ikt current of the magneio'electric 
marhinr. — SiNSTEDEN lias published an interesling pnporon this subject 
from which we extract those portions which appear ot most impori?i'^c*" 
ill a practical point of view. The auihor's experiments were made 
with special reference to the enrjploymenl of the magnelo-eleciric ma- 
chine in telearaphic opcradons, but it is clear that they are of equat 
importance lur another pracucai applicuiion of the inslrunnent, namely, 
to the process of electroiyping. When the inductor of a large machine 
was made to revolve thirty times id a tecood so that the iron cores ap- 
proeched and receded silly times from the poles of the magnet, 19D 
single carrent impulses were of course produced, separated by as many 
intervals of about equal length. A single imerval lasted therefore abool 
the A second, and as an eiperienced telegraphist with the key 

of Moneys apparatus opens and closes the circuit about twelve times 
in a second, there are in this case on the average twenty current Im- 
pulses for every closure of the circuit. This is quite sufiicieni to work 
Ikforse^s apparatus even upon very long lines; a preliminary ezperi* 
ment made by the Royal Telegraph Bureau in Berlin shewed that ofi 
the line of 71 (German) miles from Berlin to Dantzic, Morse's registers 
were worked with uniformity and certainty even when registers were 
placed at many inferveninc: stations. During a long corr<'=^porid( nee 
not a .single uncertainty or error occurred while the mo^uelo-eiecirtc 
machine was used, and the needle of a ^nlvniiruK ter al Dantzic gave 
a deviation several degrees greater than w iiii ilie zinc-carbon battery 
usually enipioyed. Other expennients showed tliai the machine was 
capable of trnnsmittinfj siennis with perfect regularity and certainly to 
a (listaacti ui iOO Gcniidu (dboui 400 English) mileb. 1q order to 
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demonslraie still further the continuity of ihe current, the autlior exam- 
ioed its magnetic and physiological efFects. Two electro-macnets 
iotroduced iniu the circuit sii[)porled together 750 lbs., and a vibrtuing 
hammer apfjLiraius gave regular and veiy rapid beats but no musical 
tone. VV iien the intermitting spring of the apparatus was removed, 
ibe eooduclora held ia the bands wet with salt water, and the inductois 
mule to revolve three tioiee io a eeoood, strong shocks were felt io the 
arms which however were not sharp and sudden like those produced 
when the intermitting spring was used, but rose^ swelled, and sank 
geatly, so that they were received like waves and consequently easily 
borne. When the entire force of the steel magnet was diminished by 
laying on armatures and the rate of rotation increased till the inductor 
made thirty revolutions in a secondf no shocks were felt, but instead, 
a very painful lasting contraction, first in the arms and then in the 
throat. These phenomena are analogous to those which are produced 
by a battery of 100 or 150 pairs, though of course it is not for an 
instant to be supposed that the current of the machine is as continuous 
:is that of the battery. The result is the same, as Neeff and Pouillet 
iiavc shown, when a baiiery and an interrupting^ wheel (blitz rad) are 
employed. From these experiments the author cunclmies that the cur- 
rent of the magneto-electric machine possesses suH^cient continuity 
and constancy to be used in telejzraphing, and thai ii approximates to 
the degree of constancy of a g ilvamc baiiery of many pairs. With 
respect to the intensity of the i^urrent of the magneto-electric machine 
and to certain peculiarities which give it in some measure a specific 
character, the author^s experiments are particularly interesting. When 
the uninterrupted current from an Inductor with free helices was con- 
ducted through a platinum wire ten inches long and one*teoth of a line 
ia thickness, eight inches of the wire were ignited to whiteness : when 
a platinum wire one millimeter in thickness was employed as the inters 
Tupting spring, dense solid white sparks two lines thick and nearly four 
lines long were produced, in which the point of the platinum wire was 
ignited and fused. When a steel watch spring was employed in place 
of the platinum wire, one-fourth of inch of the steel was ignited and 
burnt ofifand a piece of the watch-spring a foot long could be fused in 
less than a minute. In this experiment the steel spring should form 
the positive and the interrupting wheel the negative pole; in this way 
the spring burns most brillinntly and the iron wheel is rot injured. 
When the cLnrent was conducted through a volinmeter havin<^ bright 
platinum f)laics immersed in dilute sulphuric acid, ahuut three cubic 
inches of gas were evolved in a minute. After the plates had been 
used a long time, they had entirely lost their metallic lustre and be- 
come dull and dark gray, while upon the buiii rn of the voltameter a 
fine blacii powder had collected. Both the plaiiiiuni pluLes uud ilie 
black powder, possessed in a high degree the property of causing oxy- 
gen and hydrogen to unite: the powder proved to be metallic platinum 
while the microscope showed that the surface of the plates was rough 
as if eaten into. With two voltameters five cubic inches of gas were 
obtained per minute ; with six voltameters io the circuit, having how* 
ever plates of different dimensions, 8*8 cubic inches of the mixed gases 
were produced. In this last experiment it was very remarkable that 
SaoovD BiBiBi, YoL XVHI, ITo. ftS.^ Sept, 18U. 84 
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no strong polarization of the plaiinum electrodes ot the six vohameten 
took place, si [ice on uniting them by a delicate galvanometer, the 
needle she^v "mI only a very feeble secondary current. Polarization of 
the electrodes in a very remarkable degree was however pruduced 
when llie magneto-elecUic currciU way parsed for a bliurt lime ihruugii 
decomposing cells in which the electrodes were lead, silver or oickfll 
in dilute sulphuric acid, or zinc in aolutton of caustic polasb. Two 
cells comaintng very dilute eulpbnrie aciil and electrodes of pure siU 
ver 8 toehes long and 1} inches wide, were introdiieed iolo the eireuit 
After the current bad passed, during a few seconds, the siker plaiei 
became covered with gis, the positive plates then became blackish 
gray* the negative plates covered with a delicate gray coating which 
rapidly passed to velvet blaek* increased in thickness, and finally drop- 
ped from the plates becoming at the instant whitish gray. Tbe sams 
change of color took place every time that the current ceased, the 
coating again becoming black when the current again began to pasi. 
When tbe plates had stood a long time without the current passing, 
both negative and positive plates were covered with a thick yellowijih 
white rtiaiin::, and the precipitate had the same color. Spread out on 
paper tins {)recipiiate shews the whitest silvery lustre and proves lo be 
finely divided metallic silver. If nfter the current had pnsseil half a 
minute llic electrodes were removed from ilie niaclilne and used as a 
battery, sparks couid be obtained, water decomposed and iron and pla- 
tinum wire one inch long ignited and fused. When this bLiiiery waa 
closed by the spiral of ihc magtieio-eleclric machme — of course ;ii real 
—and by the body, severe shocks were received every lime the eurreol 
was broken : brilliant and loud sparks could also be obtained by this 
arrangement Tbe polarisation of tbe battery lasts fifteen minutes in 
tolerably uniform intensity, and the battery gives, when oloeed only 
four or five tiroes in a minute and then immediately opened again, dur- 
ing this whole time equally strong sparks and shocks. When a eoh^ 
tiott of caustic potash is added to the dilute sulphuric acid in which tbe 
plates are dipped the result is very different ; no secondary current is 
produced but there is a strong evolution of ounu. Plates of lead ia 
dilute sulphuric acid gave as strong and lasting a secondary cumot as 
plates of silver. In this case the positive electrode became covered 
with a dense layer of peroxyd of lead ; the negative electrode becasse 
blackish gray but no precipitate was deposited upon it; no ozone was 
evolved during the {>ass:ii;e of the current. The addition of a soltjiion 
of caustic potash to the sulphuric acid produces a strong ovoltiiton of 
gas and of o7one, but in this case also there is no secondary current 
Plates of nickel gave a strong and lasting secondary current. Plates 
of zinc in u solution of caustic poiasit give off no ozone ; the secondary 
current is like that of the other metals, bui tbe decomposing ceil is 
soon rendered useless hy a heavy white precipitate. 

[Note, — It is to be hoped that the vaiue of the magncto-eleciric ma- 
chine in telegraphing operations will receive in this country the aitcntioQ 
which is certainly doe to it.*— w« o.J — Pogg, Atm,, xcii, 1, ilfay, 18M. 

3. CrahanU reduction of memUu thromimau-^Bvmwtt has cossawh 
ntcated the resuHs of some further investigations in electrolyeb and has 
shown how chromium, manganese, and eeveral other metals maj lead- 



Digitized by Gopgle 



Chtamtry and Physics. 



267 



ily be reduced in small quaninics from solutions of iheir chlorids. The 
author in the fir?t place has found that thu density of tbe current ex- 
erts a most irnpurtant iiHluence on tbe nature of the products of the 
electrolytic action ; by the density of the current is understood the io- 
tensity divided by the surface at which the electrolysis takes place. 
The [>ovvf'r of the current to overcome chemical atfiniiK^s increases 
wuh lliis density. If for instance a constant current is passed ilirough 
a solution of chiorid of chromium in water, it depends on the section 
of the reduciog pole or electrode whether we obtain hydrogen, sesqui* 
wfd of ohromium, protoxyd of chfointuiii« or moiallie ohfomtum. 
The relaiivo imm of the eoostilueiitt of the oleetfolyto eiens aleo a 
not leit taiportaDt iofluooee. As the unit of measure for the density of 
the correot) Buoeen assumee the ciimot having tbe abiolate intensity 
1 dtalribiiled upon 1 square mUtineier. The intensity of the current 
wm» moMuied by a Weber^a taogentVoonpass, and reduced to absolute 

' RT 

OMMure by the formula Is tan. 9« in which R is the radius of the 

ring in millimeters, (f the deviation of the needle, and T the horisontal 
component of the earth^s magnetism expressed in Gaussian units. The 
value of T was determined by the decomposition of water with the 
help of the electn>chemicat equivalent of water. If A represents the 
quantity of water decomposed in t seconds by the current whose inten* 
aity is 1, a being the electro-chemical equivalent of water, we have by 

Faraday's law, i = — ^, and this equation combined with tbe former 

2^ A 

sives T = — =: . For tbe density of tbe current whose absolute 

• a^Rtan. 9 

intensity is I, the electrode having a section O measured in square mil- 

I R T 

lifiieiefBt we have D = ^ = tan. 9. Bunaen determines the quan- 

tiQr of water decomposed by the loss of weight of the flask in which 
the decomposition takes place; he finds that the formation of per- 
oxyds of hydrogen may be easily and completely avoided by adding 
only a small quantity of sulphuric acid to the electrolyte, and keeping 
the decomposing cell dunni^ the experimenl at a temperature above 60 
C. Tiie error which arises from the catalytic recombination of the two 
ga!«c9 U()on ihe platinum plates may also be cooipleiely avoided by first 
arnalj^ainaiing the plates and then igniting ihem till tbe mercury is com- 
ptfjiely expelled. In overcoming powerful affinities the author uses a 
decomposing cell, one pole of which consists of the inner surface of a 
carbon crucible filled with chlorhydric acid, placed witbio a porcelain 
crucible and Icept hot in a water-bath. A small earthenware cell within 
ihe carbon crucible serves to contain the fluid to be decomposed. A 
narrow strip of platinum dips into thb fluid and serves as the second 
battery pole, the current being compressed upon this to a ffreat density. 
With this apparatus and a solution of the mixed proto- and sesqui-chlo- 
fids of chromium* metallic chromium is easily reduced in leaves hav* 
ing a surface of SO square millimeters. These are very brittle, and 
wbeie they adhere to the platinum have a bright metallic lustre : in ex* 
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tprnal appearance chromium resembles iron, but resists better ihe ac- 
tion of moisl air, and on healing in the air burns to sesquioxyd oi chro- 
mium. Chlorhycl ric and sulphuric acid dissolve it with difficulty, forni- 
ing prolochlorid and suiplmte of proloxyd of chromium. Nitric actd, 
even when boiling, scarcely attacks it: its density corresponds almost 
precisely to that deduced from the aioiasc volume of the nietals of the 
magnesia group. In one experiment the reduction of the metal took 
place when the density of the curreDt was 0*067 : when this density 
is difniaished a point is soon reached when no melal is redtioed, bat 
when there is an abundaiH production of a combination of the two 
ozyds of chromium as an almost blacic uncrystallioe powder. Chlorid of 
manganese is decomposed like chlorid of chromium ; the meiaUic man* 
ganese is obtained in large brittle leaves which oiydise in the air al- 
most as easily as potassium. When an amalgimated platinum wire is 
employed as the reducing pole of the battery in concentrated boiling 
solutions of the chlorids of barium, calcium, &c. the density of the 
current may be increased to 1, and even beyond that. In the solotioQ 
of chlorid of calcium acidulated with muriatic acid, the wire becomes 
covered with a gray layer of calcium which contains but little mercury. 
Thn rcfitiction of calcium is however difficult ; that of harium is much 
easier, and masses of amalgam weighing 1 gramme are easily obtained. 
This amalgam i'? solid, silver white, and very crystaliuie : heated in a 
C!irrent of liydrogen it leaves a dark porous mass, in ilie cavities of 
which silver white metallic surfaces are visible. The fused chlorids of 
barium, strontium and calcium are not reduced by the galvanic circuit 
like ilie chlorid of magnesium. The chlorid of calcium, even when 
fused, obstinately retains wait-r, and thus tlie riegalive pole becomes 
covered with a non-conducting layer of lime. When melted tin is 
made to form the negative pole, an alloy containing from 8 to 12 per 
cent, of calcium is easily obtained. The author proposes to continue 
these experiments with other compounds than the ehlorids.-*Po^;^. 
^nn., xci, 619, Aprils 1854. 

[iVole.— The illustrious German chemist does not appear to hafe 
been acquainted with the experiments made in this country by Dr« Hate 
on the reduction of Barium, Strontium and Calcium by the galfanie 
battery, as these are not alluded to in his memoir. The discovery of 
the influence of the detuUy of the current upon the intensity and char* 
acter of the electrolytic effects is undoubtedly one of very great im- 
porta DCfi. It appears reasonable to suppose that this influence is also 
' .very powerful in ttic battery cells themselves, as well as in tbe decom- 
posing cells. In lliose batteries in wliich, like Grove"'s and DanielTs, 
two metals and two liquids are employed, and in which a reduction 
tnkes place at the surface of the negative metal, it would seem that such 
dimensions should be given to the surface of the negative metal that 
the electric densiiy shall be exactly sufficient to produce the particular 
chemical efTecl required at that surface, v/heiher reduction of copper 
or oxydation of hydrogen. The writer would furlhermore suepest tha: 
the explanation of the remarkable eflecls of polarizauon produced by 
the magneto-electric machine and mentioned in the previous abstract, 
is to be found in the peculiar detmty of ihe magneto^leetric current, 
under the ciicumstances mentioned, and not merely in its discontinuoos 
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character. It is not improbable thai (he density of the current required 
to produce a particular chemiral decomposition will serve as an accw- 
rale and availafiic, measure of the force of chemical ajjinily under vari' 
ous circumstances of temperature^ mass and pressure. — \v. g.J 

3. Ou f/te losses of weight which juinerais undergo by heat. — II. St. 
Clair fc: Dkville and Fouqt^'k havfj communicated to the Academy of 
Sciences a memoir on this sabJtcL containing results which if confirmed 
will prove of much importance for mineral chemistry. The losses of 
weight which miDerals ezperieDce by heat may arise from the presence 
of wftler of flttoftae and of boroo. The authoia aaaert that the tem- 
peiature at whbh the water w expelled from a mineral lies far below 
that at which the fluorine begins to folatiliaBe. They employ therefore 
two lampe, one fed with a mixture of alcohol and oil of turpentine, the 
other a blast lamp in which the vapora of oil of turpentine are con* 
aumed. The former perfectly expels the water without a trace of flu* 
orine; the latter completely dri?es off the fluorine. The nature of the 
hMi of weight which a mineral containing fluorine undergoes depends 
upon its constitution. The authors prepared a basic silicate of sodai 
and fused it over the large lamp, with a weighed portion of pure fluorid 
of calcium. In this case the whole of the fluorine was volatilized as 
fluorid of sodium, while a f^ilicate of lime remained, containing the 
whole of the silica. A second expennifMU \v;is made with topaz: this 
lost over the large lamp 23 per cent, of pure tluund of silicon. The 
authors ingeniously showed this by placing; tbo lopnz in the centre of a 
combination of inverted concentric plaimuni crucibles, the intervening 
spaces being filled wuh lime. This system lost no weight on ignition 
and tlie lune was foimd converted mlo a mixture of silicate of lime and 
fluorid of calcium, ibe ilaurme and silicon being in the ratio of 3 to 1 
in equivalents. A silicate of alumina remained from the topaz which 
withstood the heat of melting platinum. The authors assume 4AI803, 
3Si (O, Fl) 3 as the true formula of topaz, and explain the observed difihr- 
ences between the varieties of this mineral by considering fluorine aa 
fsplactng Oiygeo in greater or less quantity. Between those minerals 
which lose fluorid of silicon and those which retain all their silicottt 
there is another class composed especially of minerals which contain 
lithium, Lepidolite gives over the large lamp a very intense red flame 
which proves that lithia is volatilized, and explains the variations in 
those analyses in which lithium and fluorine have both been determined 
after ignition^ Conip^. JRend., xxxviii, 317. w. o. 

4. Illustrations of Chemical Homolof^y. — TTnder this title Mr. T. 
Sterry Hunt presented a paper to ttio Americnn Association at VVnsh- 
in^ton in May last. It wns an extension of some of the views already 
advanced by him in this Journal for March and Seplember, 1853, and 
discussed many points with regard to the homologies of organic and 
mineral species. He considers the neutral and basic salts of an acid 
and base, as members of a homologous series. Thus ihe three nitrates 
of lead in the ordinary notation are, PbO, N0& ; HO, 2PbO, NOs ; and 
HO, 4PbO, N0&. Doubling these we may write them, (Pb202) NaOio ; 
Ha02, (Pb20a)2. NaOio; and HtOa, (PbaOa)4.Na02o ; so that, 
eieloding I he water, the common formula of the lead nitrates becomes 
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(Pb202)n . N2O1 0. These salts vary in solubility and in physical 
characters, but resemble each oilier in yielding nilric acid und oxyd of 
lead, as results of their decomposition, and are completely □□alogousi 
to the hoinolugous series of (lerhardt, which ditrer by ii(C2li2), From 
the reluiiona between basic and l: yd rated salts, the same view is to be 
extended to the latter, and species diileruig by n(02H2), and by 
n(02M2), may thus be humolugous. The above tbrraulas are intended 
to involve no hypothesis as to the arrangement of the elements, for ia 
lh« •udior's riew, each speeiet la «i individual, io which tha diftiaal 
■peoiai thai maj ba obiainad by iia dacompotitiatt, hava no aaiMi 
axistanoa. 

Ha ragavda thoea ailicataa^whiab lika audialyte, aodaltta, and pyrot* 
maUta* eootain malallio chlonds, as ozjaUoridf, =(MaOa)o • M CI, aad 
DOsaaD, haOyoa and lapi^laxult aa bnic ralphal«a=(MaOa)Q8a0t« 
whila caoerinita, and perhaps sona aeapolitea, aia baiio oarbonates. 

All other silicates are reducible to the same typa as tha apioels, 
n(M202), the formula of tilica being SiO, with an equivalent waigbt 
of 7'1-|-S'0:=15*1. Boracic, titanic, niobic and tantalie aeida ara ra* 
duced to lha aaroe formula as silica. 

Homoeomorphous species have similar equivalent volumes, so that 
the density in specie^ thus rc!a?rd, enables us to determine their com- 
parative equivalent weigli's, and to fix their [»osiiions in a homologous 
series. The proportit)n between the silica and the other oxyds may 
vary ij;rc iiiy in related species, while the characters of the genus or 
the order are preserved. This is illustrated in hornblende, dioj'side, 
and aluminous pyroxenes like hudsonite, where the oxygen of the bases 
being represented by 8, that of the silica is respectively equal to 16, 

16 and \). 

The ir»clinic feldspars, of which albite and anorihiic may be taken 
as the representatives, furnish another example ; the one is a lime 
feldspar, Ca«Si + 8^gf, and tha olhar a aoda feldspar, jfaBi+SlSi* ; 
multiplying tha first by f , and tha aacond by 4, and axpandiog, tb^ 
are raduead to a common formula Ms40s«. . Palslita^a litbia faldipir, 
also enters into the same formula, with a aimitar aqumleBt voluma^ 
while ortboclase beleogs to a homologous genua, wbieh m MssOst. 
The formulas with thetr equivalent weighta, cbnsities, and volumaa, aia 
as follows : 

Anorlhite . . (Si:^2al24Cap)064 r= 1118-4 2-76 = 405-0 
Albite . . . (Si4 8a!i2Na 0O64= 1054-4 -r 2-62 = 402-4 

Petalite . . . (Sis la! 1 oLisjUi,* = 983 9 2-45 = 401 5 
Onhuclase . . (Sii sal i2K.i)Ogo =: 10:J6 7 2 56 402-6 

The above formula of petalite requires silica 78-27, alumina 17*31, 
lithia 4 '12 — lOOOO, and that of orthoclnse, silica 66*18, alumina 20 02, 
potash 13-80 =z 100 00, whicli agrees with a large number of analyse^ 
although there are varieties wliich appear to contain mure alkali. 

Between anortiiite and ulbtle, may be placed vosgite, labradonte, 
andesinc, and oligoclaac, whose curnposiuon and dcusiUes are sucb 
that they all enter into the same general formula with them, and hare 
the same equivalent volume* The results of their analysis are by no 
PMaoa constant, and it ia probable that many, if not all of them, mmy 
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be but variable miztureB of albite and anorthite* Such crystalline 

mixtures are very common ; thus in the alums, aluminium, iron and 
chromium, potassium and ammonium, mny replace one another in indefi- 
nite proportions, and the hydrated sulphates of copper and ma^^niesian 
metals, are obtained in similnr mixtures. Heint:^ has shown by frac- 
tional precipitation, that there are mixtures of hoiiiulogou5! fnttv acids, 
which canuuL be separated by crystal I jzatioii, and have hitherto been 
regarded as distinct acids. The author insists that the possibility of 
such mixtures of related species, should be conslarjtly kepi in view lo 
lite study of mineral chemistry. The small portions of liuic aisd pot- 
ash in many albites, and of soda in anorthite, petalite, and urthoclase, 
are to be aacribed to mixtures of other feldspar species. 

The paper eoocludes a ?j6W of the homologous aod bomceo- 
morphoos rdatioos of the netaUie oxyds, tttanatas, oiobates and taala* 
latea, and tbaar affiliationt with the siliBaiei. 

n. MmBEALoer akd GaoLoeT. 

!• NaUe$ of van KobeWs paper on Series of Jsamorphous and HonicBO* 
morphous Forrm^ published in Scbweigger^s Jour., vol. Ixiv, p. 410 ; by 
J. D. Dana. — In this early paper of voo Kobell, published io 1882, 
(but which we had not the privilege of consulting till receiving quite 
recently a translation from Mr. G. J. Brush, now in Munich,) the sub- 
ject of the relations of forni among minerals of the Dtmetric and also 
of the Hexagonal System is presented in a similar manner as regards 
the genera! principle, to that of the writer io the last volume of this 
Journal. Yon Kobell aims to show that in the dimetric and hexagonal 
systems as in the n^onoinetric, there are many species related in form 
that are unrelated in cumpusuion. A Tier some details with reference 
to certain analogous compounds, as Scheelito and Wulfenite, he enters 
upon a comparison of dimetric species diflering widely in conijiosition, 
and shows the similarity of form, of Meiooite and Wernerite ; Cupper 
Pyrites aod Brauoite ; ApophylUte and Anatase : to the group of Cop- 

Er Pyrites, and Biaunite, he aherwards adds Nagyagite, Ck>meous Lead, 
dcrase, UranilOt Meltita; and to Apophyllite and Anatase the speciea 
Sreon, Rutlle, native CSalomel. Thus relations among the dimetric 
species are brought out» very similar to those presented by the writer 
in his recent paper. 

Yon Kobell next takes up the Hexagonal System, and shows the 
relations between the Corundum group (including, as first shown by 
Mitscherlich, Specular Iron and Ilmeoite) and the Calcite group. The 
relation of the Calcite and Corundum groups is shown by comparing 
of Calcite with -JR of Specular Iron; and the rhombobedron of 
Copper Mica 68° 41' is shown to be near -2R of Specular Iron ; while 
again Red Silver Ore is observed to be near Calcite in angle, the arsen- 
ical variety giving the angle 107** 40 to 107° 36'. Von Kobell also 
further remarks that " other hexagonal species may be brought into sim- 
ilar -series, if dilTereuces of li degrees be neglected. The series of 
quartz and corundum are united by beryl with the series of apatite 
and py ro rn 0 rp In le ; mFignetic pyrites and chlorite both have pyramids 
with the basal angle 120°/' The fact of a relation in form among 
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hexagonal species is here exhibited, as io the writer's recent paper 
already referred lo ; but the relation is somewhat ditl* rent in kind, and 
depends on less simple ratios, us is seen in liie iiu iliod of comparing 
Calcite and Coruodutn. The reiaiioos between hexagonal and dimetnc 
species is not touched upon. 

Von Kobell thence concludes that entirely ditlticnt corn pounds may 
hiive closely siiiuldr or idciiUcal forms ; and smiiluriiy ot luriri is, 
therefore, not an indication of similar chemical coniposition. This 
important conclusion is also supported b^r a brief mention of some 
examples of similar import, in the trineinc and monoclinie syslemi, 
as thai of Borax and Augite ; Prehnite, Antimony Glance and Epsooh 
ite ; Amphibole and Augite. 

2. Onike CkhrUmd ofBregraUen «« ike T^ol^ and Clinoekhn rf 
Marki Leugaei in Bayreut ; by Prof, von KoBBLLt (J* f- pr. Cbem., 
1854, Ixii, 92, from the Gel. Anz. k. k. Bayr. Akad. d. Wiesenscb.)-^ 
The Bregratten Chloritoid has a blackish-green color and b associated 
with quartz. An analysis, made with special precautions, afforded 
Prof. V. Kobell : 

F;i Sl Fe in^ 1ft 

26 19 88-80 600 21 11 880 5§0 = 10(MO 

Oxygen 1859 17-90 179 4 63 1*82 4-8« 

from which results he deduces the formula 

The Clinoehlore shows lines of cleavage parallel to a rhombic prisoi 
of nearly 120", and also parallel to the shorter diagonal, and like tbs 
clinoehlore of Pennsylvania, it is optically biaxial. B.B. fuses on the 
edges to a pale yellowish mass. In borax dissolves with intumescenoe, 
and slowly yields a chrome-green glass. Fuses imperfectly with soda 
to a yellowish mass. Decomposed perfectly by sulphuric acid, and 
imperfectly by muriatic. The analysis afforded von Kobell : 

Si Si 9e ^ ftg 1^ A 

3349 15-37 2 30 0 '5 82-94 4*26 11-60^10040 
Q^gsn 1788 718 0*69 Oil 1811 lint 

giving bim the formula 

sftg* Bi+22l8i+silgfi». 
This Clinoehlore occurs in Serpentine. 

8. On the Alteration of Scapolitt; by G. v. Rath, (Pogg., xc, 2S8.) 

This paper is a continuation of an extended examination of Scapolites 
by von Rath. The author here gives analyses of difibrent altered 
fiicapoHtea. 

( J . ) Mica after Scapolite, from Arendal, Norway* The altered c r> s 
tals are 6 inches in length ; they are covered with mica crystals, m 
consist of an aggregation of scales of the same. G. =2*883. H, =:2'& 

Analysis^ 

8i St Fe (k Kg £ iTa ft 
44*49, mi 4-84 214 0*86 m Vll 844 ll*lls99-ll 

whence the oxygen ratio for X §i, 0*88 : 2«12 : 4. The aoal^ 
shows an addition of 6*71 of potash, not found In the unaltered Scapo- 
lite of Arendal, besides a removal of the larger part of the lime If 
carbonio acid, and also other changes. 
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(2.) YtRow Seapoiiie from Bolton, Mass. This is a massi7ei palo 
yellowish variety. 6. =2*767. Analysis gave 

Si Si U Us ffa CaC 

49^9 SS-01 1'S4 8-86 1*78 7-09 0*86 4*28 1^0 =s 99*19 

Here also ilm addiiion of puiash is large, being 7"09 per cent., and the 
composition is near thai ui Polash mica. 

A Red ScapoliU of Areudal, is next described. The analysis afTords 
4*42 of potash and 4*31 of soda. A black scapolile from Arendal 
afforded no alkalies and a large amount of magnesia » showing a remo- 
val of soda and an addition of the magnesia. Another from the $ame 
locality, Arendal, has the constitution of epidote. 

[Tim yellow scapolite of Bolton is very simitar in composition to the 
Algerite of Hunt, and sustains the view of Whitney that Algerite is a 
result of the alteration of Scapolite. It is a singular fact that Bolton 
alone has afforded to analysts the oxygen ratios for lt»fi» Si, as follows : 

1:9:4 1-2:9:4 l'9:2f:4 1:2^:4 1:8:6 l:9f:e 1:8*9:9 

a Wide vanaUun of coinposilion fur u single locality, buL rcjidily expli- 
cable when the ease with which bcapoHie ujidcrgoes aliciaiion frura 
atmospheric agencies or infiltrating waters is considered. — ^j. d. d.] 

4. Report on ike Soli and Gypsum of the Pruion Soli Valley of the 
Hohion River t Virginia ; by Prof. H. D. Rogbbs. Boston, 1654.-^ 
Thb is an interesting topographical, geological and economical shetch 
of the saliferous deposits of southeastern Virginia, emhrsced in a rich 
valley of the Apallachians in Washington county. The deposits of 
salt, salt water, and gypsum occur on the line of an extensive and pro- 
found dislocation of the strata parallel to the main mountain ridges and 
to the trend of the plain which they enclose. The soil of the valley is 
wet and peaty ; and beneath it to an enormous depth, there appears to he • 
DO solid rock, but a deposit of clay and earth, imbedding in places, large 
bodies of rock salt and of gypsum and saturated in its lower portions 
with highly concentrated brine. The vertical movement or heave of 
the rocks a!on[^ ihc line of the fracture before mcnlioned is excessively 
great, inasmuch as the strata on the southeastern side of the fissure be- 
long to the great Auroral magnesian limestone, the lowest of the Ap- 
palachian limestones, equivalent to the Cambrian or low( .st fossiliferous 
system of England, wlule those on the other or northwestern in imme- 
diate contact with them are the saliferous and gy[)siferous beds of our 
Appallachian umbral series, the near represeniaiives in age of the Eu- 
ropean carboniferous limcstuno, and in original posiUon of iioiizontal 
&trauricaliu(i removed by niaiiy thousand iccl of interposed deposits 
from the older lower masses, into conUict with which they have been 
forced by the heave along the fracture. The author in connection with 
Prof. Wm. B. Rogers, has made approximate measurements of the 
Preston salt valley, from which he infers that this vertical displacement 
by which the older Auroml strata have been inverted from the south- 
east upon the umbral beds, amounts to not less than 8000 feet. 

Five productive wells are now in use in this Tslley, bored to the 
moderate depth of 200 to 300 feet, and four inches diameter. In the 
case of one well, over 800 feet of rock salt, divided by a little clay, were 
passed through without tapping any brine at all. The brine rises in the 
8aoom> Sssns tVoL XVm, No. 58.— Sspt, 1884. 88 
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wuU to wilhin 45 feel of the surface, from which depth it is lifted by 
pumps and dislnbuicd to the evaporating ho uses by vvooeicii Iu;^'s. The 
quantity of pure salt now produced is 300,000 bushels per annum, 
worth about 50 cents. This is the present demand ; vastly larger quaa* 
lilies can be supplied when there is a market. It appears from the 
statements of Prof. Rogers thai the brine of these salt wells is stronger 
and purer ihati any other brine known in the United Slates. The usual 
proportion of salt in it is about 23 per cent. ; eighteen gallons yielding 
one bushel of salt. It h entirely free from the chloride of oalciniD 
end magnesium^ and as a conaequence of this, and of the absence of 
iron» the salt is dry and colortess*->no appreciable quantity of hitUn 
being produced in the evaporation. Gypsum is the only foreign ingre* 
diem present in any notable quantity, and this is easily and completely 
separated in the process of evaporation. 

Prof. Rogers estimates the quantity of merchantable gypsum fit for 
agricultural and other uses, and within 60 §aei of the surface, as dele^ 
mined by numerous borings, lo be not less than 500,000 tons. It oc« 
curs, as this mineral usually does, in detached masses, often of consid- 
erable extent, but forming no part of the regular bedding of the adja- 
cent rocks. Three beds of anhydrite have been developed on the 
Prc*5!on estate, confirming; ihe view thai volcanic steam and thermal 
waters have been concerned in the production of the gypsum beds. 
In view of all the facts relative to the actual mode of occurrence of the 
deposits of gypsnni nnd anhydrite, along the line of this great lissure, 
and of the known analogies of existing hot springs, Prof. Rogers says: 
••may we not even venture lo imagine that the several gypsum-con- 
taining plains or valleys along the line of the great fracture, the Preston 
sail and pUuslcr valley in particular, wero so many basins, filled ui limes 
wilh turbid water kept heated and replenished by constant or by inter- 
naiuing boiling spring? and jets of volcanic steam charged with salt and 
sulphate of lime e;ilracted from the rocks.^' Prof. Rogers sustains this 
probable suggestion by several sufficient chemical reasons, and iogen* 
UMM arguments. 

A report on the Geology and mining rpsouices of that (lart of lbs 
Lackawanna- Coal Basin which includes the lands of the Delaware, 

I«okawanaa and Western Bailroad Company, and those of the Lacka- 
wanna Iron and Ck>al Compaiiy in Pennsylvania, hjr the same able au- 
thor, we are CQtnpelled to pass without further notice, although an ab* 
etract of its contents would not fail to interest and instruct our readeis. 
Twelve overlaying beds of workable coals are described, with an ag- 
gregate least thickness of 54 feet, yielding 37^ feet of good coal, wilh 
a yield of 42,000 tons to the acre. Upon ihis solid foundation of pros- 
perity, nccompnnicd with abundanl. good iron ores and other mincra;5, 
the tn;iMt<ici'j nng town of Scranion has been built, and on a scaie 
magnitude unexampled hitherto in the United Slates. 

5. The Metallic Wealth of the Unittd Slates described and compared 
wilh thai of other Countries f by J. D. VViiiTNEy. 8vo, pp. 510. Lip- 
pincotl, Grambo 6i Co. 1854. — We have read this volume wiiii pleas- 
ure and no small share of instniciion. While, as its title implies, the 
main object of ihe author is lo uulold the metallic resources of the 
United States9 he has given us by way of coropanbou a connected and 
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as far as space and facts would permiu a complete view of the same 
lesources in all countries. The plan of the work is simple and meth* 
odical. Each metal, begtniiing with gold and ending with iron, is 
Hken up, and aAer a discussion of the mineralogical and geological 
occarrence of its ores, their distritMition throughout the world is de- 
scribed, with more or less fullness, according to the importance of the 
subject. Carefully prepared statistical tables follow, showing the an- 
nual proHuction both in qnnntitics and values for nil countries where it 
has been possi[)lc lo |)rocuro accurate information. The work bears 
marks of diligent research both in the archives of mining and in the 
mineral districts themselves. A vast mass of valuable facts has been 
methodised, conflicting statonicnts have been explniiu il or set aside and 
the maze of local terms for values, quaniiiies and qualities has t>eea 
translated into intelligible English. 

An iuiro'luctury Chapter of 77 pages is devoted to a concise and 
clear explanaiion of the laws whicli characienze the depositb uf the 
melals and their ores, and a brief description of the general methods 
followed in mining operations. This is a most useful chapter, and will 
be ?ead with instruction bv all who feeT any interest in this great branch 
of our national wealth. In it the technical laws of the miner^s art are 
explained, and clear ideas are given as to the Tarious nodes of occttiv 
fence of the useful ores and the importance in all mining operations of 
carefully recognizing these distinctions in their practical bearing. 

Each mine. in the United States is taken up under its appropriate 
head and described as completely as the materials which could be col- 
lected by personal examinations and from official or reliable published 
accounts would allow. In doing this the author does not withhold his 
opinions wherever he has deemed it advisable to express them. He 
alludes to the value of some of our melalUferoiis deposits with a degree 
of candor and sincerity which must command re-s[iecl even where it 
fails to convince those of an opposite opinion. His remarks in the 
Iritrod iciion, upon the false and fraudulent schemes by which the pub« 
lie are deceived or swindled and the wliolc subject of mioiog brought 
into disrepute, will meet with univsrsal approbaiion. 

The Chapter on the Copper mines of Lake Superior contains a very 
co!n[)le(e summary of the progress and present position of the moat 
Tenia fkable mining development ever made in the eastern United States. 
The remarks on the present and future value of this region derive great 
tdditional interest from the intinuite personal knowledge of the author 
respecting this reroericabi# region. The same may be said of the 
Chapter oo the Lead districts of Wisconsin and Missouri, which are 
regarded as ha?ing reached their point of highest development and net 
as possessing in any respect the permanent character belonging to true 
Yeins. The data respecting the Iron manufacture of the world are 
particularly fbll and valuable. It is not possible in a short notice to 
review the contents of Mr. Whitney^s able volume with such detail as 
to make them Adiy known. It is a book to be studied and will be on 
the table of every person who, from whatever mocrrei may desire to 
know ou^ resources in metallic wealth. 

A general summary at the close of the vo!nm<? is given, accompanied 
by a tabular statement of the estimated amount and value of metals 
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produced throughout ihe world to 1854. The metali selected are gold, 
eilver, mercury, tie, copper* zinc, lead and iroo. The aggregate of 
tbeae are as follows : 



Gold. 

Dm. trojr. 
481,950 



Ilm. troj. 

2,966,200 



Hereorf. 

IKu. nr. 



'nil. 

ton*. 
13,660 



ton*. 
66,900 



torn. 
60,560 



ton*. 



ton*. 

6,S17,u0d 



The product of the United States in gold Is set down at 200,000 pounds, 
Australia nnd Ocennica at 150,000, and Russia at GO .000, Mexico and 
Sotith ArivTica 47.100. Of silver, tbr? Nrw World supplies 2,473,700, 
pounds, leaving; only the small residue o( 491,500 !b«j for all other 
countries. Of mercury, Spain gives the world 2,500,000 ibs. and the 
United States 100,000 Ibs. England and Australia fiirn sh over half of 
all the copper produced by the world: th#? present product of the Uni- 
ted States being in this meia; only 3,500 tons. Prussia and Belgium 
furnish rour-iifLlis of ail the zinc used in the world (viz. 16, 000 -|- 33,600 
tons.) Lead is distributed between Great Britain, Spain and the United 
States in the ratio of 4, 2, 1 (viz. 61,000, 30,000 and 15,000 tons each.) 
Eoglaod furoishea more tbaa half the Iron of the world, 3,000,000 
tons, and the United States 1,000,000 tons. Pmnce is the next moit 
productive country in iron, 600,000 tons. Bussia produces hut 200,000 
Ions, and Sweden 150,000 tons, quantities hearing a very small relatioo 
to the celehrity of product of those countries. 

The following tahle exhihits the comparative value of the metallle 
productions of different countries, from which may be seen the ratio of 
their production, as compared, first, with that of this country taken 
the unit, and, secondly, with that of Great Britain. 



United States, 

Oreat Britain, 
Australia, 

Mexioc^ ... 
RiMdnn Empire, 
Fniiice^ . - , 

Chili, 

RcHt uf South Arucrica, 
Austrian Empire, • 
Pruaeia, • • • 
Beldam, 
Spain, 

Sweden and Norway, 



Hurt% 

Italy, . 
SwitMrland, 



Vaiae^of^Meula 


to that of 




U. Stales. 


Gr't Bhuus 


•Tf ,827,000 


1- 


6*6 


96,1 6 OS 00 


1-206 


•1 


89,428,000 


494 


512 


80,480,000 


•362 


1-3 


26,240,000 


'816 


1-6 


16.252,500 


•191 


41 5 


1S,M1 n'>o 


•166 


216 


16,176.000 


-203 


1-6 


11,708,000 


•147 


18 


9,680,000 


•121 


I'lO 




•118 


1 10 


8,016.416 


•100 


112 


6,460,896 


•068 


117 


1,406,000 


H)I8 


l-ST 


1,147.588 


•014 


1-86 


832,500 


•010 


1 120 


876,000 


•006 


1-240 



1 



The great importance of our own metallic resources will he atones 
apparent from an inspection of the above table. It will be seen that 
we are second only to Great Britain in our production, as we aro also 

in our consumption, of the metals. The two great Anglo*dttxon coun- 
tries stand far before all others ; and Australia, a colony of England 

of but a few years growth, is the next competitor on the list. As our 
pToductioT\ of gold which now flornis .so inifioriant an item of our me- 
tallic wealth, falls off, as it assuredly will, the deficiency may be more 
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than made up by the development of our resources for the production 

of other metals. 

Mr. Whitney's work is certainly a most important addition to scien- 
tific litcraHirc, not merely in the English langiinge but in nil counirios. 
It is a mode! of pure scientific style, and the incchanical pari of" ihe 
work is equalled only by the fanltk'««ne«s of the proof-reading. In a 
pretty cnreful perusal of the whole volume we have failed to detect the 
first typographical error. 

6. City of San Salvador destroyed by an EarthquaJcr. — On the night 
of the 16fh of April last, the city of San Salvador was completely de- 
stroyed by an earthquake. The population of ihe city in 1852 was 
estimated ai 25,000. The following facts relating to the couuiry and 
the catastrophe are cited from different sources. 

pie hills around the plain of San Salvador are covered with verdure, 
wbichf as the dews are considerable, keeps green through the dry as 
well as the rainy season. The city, with its white houses and churches, 
leemed, therefore, to be set in living emerald. About three miles to 
ths westward of the city is the great volcano of San Salvador. The 
oone, which rises on the northern border or edge of the crater, is 
(approximately) 8,000 feet in height The volcano proper, however, 
il a vast mass, with a broad base of irregular outline, its summit ser- 
iated by the jagged edges of the crater, and is much less in altitude 
than the cone. This cone seems to have been formed by ashes and 
scorirn thrown out of the crater, which is represented as a league and 
a half in circumference, and a thousand raraa, or three thousand feet 
deep — almost largo enough to receive the whole mass of the volcano 
of Vesuvius. Al the bottom of this crater is a considerable lake of 
water. Very few persons have hnrl the temerity to venture into the 
chasm of the volcano, and none of liiese are likely, judging from iho 
accounts which they give of their efforts, to repeat the underiaking. 
Two Frenchmen, who ventured down a year or two since, became 
exhausted and incapable of retui i inf:. They were rescued, with great 
dilTiculiy, by a dclachiiujiit of soldiers from the garriaoii. 

The entire line of the coast range of niuiujiains or hills, in San Sal- 
vador, bristles with volcanos. Thiriy*five miles to the eastward of the 
city is the great forked peak of San Vicente, 10,000 feet in height ; and 
thirty miles to the westward, on the same line, is the vast bulk of the 
volcano of Sla Ana with its dependent peak, the volcano of Isaico, 
which is in a state of constant eruption, and is called ^ £1 Faro de Saa 
Salvador," the Lighthouse of San Salvador. Besides these are numer* 
ous other volcanos, occurring, in conjunction with those just named, in 
the following order, commencing at the eastern extremity of State : 
— San Miguel (active), Chinemeca, Sacaiecoluca, Tecapa, Usulutan, 
San Vicente, San Salvador, Guasapa, Izaico (active), Sla Ana, and 
Apenaca, besides some othera of less note, to say nothing of extinct 
craters, volcanic orifices, or extinct vents, which are now generally 
filled with water, constituting lakes without outlets, and of which the 
water is brackish. One of these, caMi ti Joya," occura about four 
miles to tlie southwest of tlie city of San Salvador. 

It would be impossiblf fo iiescribe here the Tiiinirrons active vents, 
emiiimg smoke, steam and sulphurous vapors, which occur at or near 
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the bases of some of these volcanos, and vvlHch*are called ^^InfemU- , 
/o5," liierally 'Millie hells." There are, also, numerous olher volcanic ; 
plieiiuniciiLi and resulls, of exceeding scientific as well as popular I 
ioterest, but which it would exceed the scope of this ariicle to describe 
adequately. lo a word, it may be said with truth, that Saa Salvador | 
eomprebende more Toloanos, and hat within ita limila more marked 
reaufte of volcanic action, than probably any . other equal extent of the 
earth. For days the traveller within its borders journeys over unbrekeo 
beds of lava, flcoriae and Tolcanic iand, coqatitoting, contrary to whu ' 
moet people would auppoee, a soil of unbounded fertility, and densely 
oovered with vegetation. 

San Salvador stands, or rather stood^for ita deatruelioo has been 
80 complete as to justify the use of the psst tense^upon a table land 
wholly made op of sconce, volcanic ashes, sand and fragments of 
pumice, overlying, to the depth of hundreds of feet, the beds of lata 
wliich had flowed from the volcano before their ejection. Those who 
have Fccn the scoriaceous beds, which buried Ponapeii, can form SD 
accuralf iHea of ilie soil on wliicfi San Salvador was b'jilt. 

The channels of the streams are worn down to a ^ruai depth throuizh 
this light and yielding material, and constitute iintiu use rnvwies, which 
render the approachrs io the town almost impassable, except at the 
places where gradual passages are cut down on either side, paved wiih 
bioue, and boiiieiimcs walled, to keep them from washing out and be- 
coming useless. Some of these ap|jroaches are so narrow that it is 
customary, wliea mounted, to shuui loudly on entering, so as to avoid 
encountering horsemen in the passages, which are frequently so narrow 
as to preclude either passing or turning back. San Salvador has more 
than once owed ita safety* in time of war, to these natural fortificatioss, 
which confounded the enemy with their intricacies and dlfficultiss» 
while affording means of defense to the inhabitants. 

. The facility with which the soil above described washes away hss 
been the cause of ooosiderable disasters to San Salvador. During a 
heavy rain of several days duration, called a Temporal^ which oe* 
corred in 1852, not only were all the bridges which crossed a small 
stream, flowing through one edge of the town, undermined and ruined, 
but many houses destroyed in the same manner. One of the principel 
streets, extending into the suburbs, began to wash at its lower extremity, 
and the excavation went on so rapidly that no effort could arrest it. A 
considcrnblc part of the street became converted into n huge ravine, 
into which the houses ond gardens on either side were precipitated. 
The extension of the damage was guarded against, when the rains 
ceased, by the construction of heavy walls of mnsonry, like the laces 
of a fortification. How .serious an undertaking this was regarded, mftv 
be inferred from the fact, thai its completion was deemed of sufficieoi 
imporiance to be announced in the annual message of the President.— 
Correspondence of the iV. V. Herald, 

The attention of the dwellers and sojourners upon the aoo(h*wesiefB 
part of that elevated plain which lies above the city of San Salvadoft 
upon the 12th and 13th of April last, was forcibly called to a holloir, 
volliog, subterranean sound, which was repeated at intervals, and st 
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times coniinucd several minutes without crnsinr^. It seemed to proceed 
from llio mountain-rhairi, which extends yuuiinvestcrly from the neigh- 
boniiLr volcano, and iurms a semi-circle. The awe-inspiring sound waa 
mosi di^^iinctly heard at Mons-errat and at a little hacienda (farm) be- 
longino; to ;i («erman lamily, named Bogcn, from East Prussia. 

Aboiii 7^ o'clock on the morning of Good-Friday, (April 14,) two 
slight bliuciis of earthquake were fell at San Salvador, and in the im- 
mediate vicinity, succeeding each other with little interf al, and followed 
some ten mioutea later by one more severe. I saw the roof and walls 
of my little habitation trembling without at first perceiving the cause. 
**E8 un temblos,** said Martino, my young New*Spani8h attendant, very 
quietly. He was a native of the country, and therefore accustomed 
to a phenomenon which fills the mind of an inhabitant of the North 
with suph profound horror. The environs of San Salvador have a bad 
name throughout the country, on account of the frequent shaking of 
the earth, and the natives have given the region a name expressive of 
the fact. But though these slight shocks are constantly occurring, es- 
pecially at the beginning and end of the dry season, (December and 
May,) there has never, since the memory of man, been any instance 
of these terrible catastrophes, which, as at Lima or Valparaiso, are ex- 
pected about once in a century to overwhelm the city m total destruc- 
tion. Beside, the volcano of Isalco, sixteen leagues south of 8an Sal- 
vador, being in constant activity, is considered as a sort of cliimney, 
conducting off the vapors and liquid matter from the vast (ires beneath, 
or, to quote Humboldt, as a safety-valve against destructive earth- 
quakes. 

The shocks continued throughout Good-Friday, with pretty regular 
intervals, uboui as ulieii as two or three per hour, and having all the 
same direction, west-southwest to east- northeast. In this direction, at a 
distance of a short league from the citv, and at an elevation of about 
500 feet above it, is the greaccrater of Guscattan. This crater seems 
to be of a more ancient formation than that of San Salvador, and is 
partly filled up by a lake. Here the shocks seem to originate, and not 
at the volcano. ^ 

In San Salvador, where the holy week is celebraci^d with all possible 
religious pomp, the people paid little attention to -^he earthquake that 
took place on Good-Friday, and were but to a very small extent hin- 
dered in their participation in the procession, and in their visits to the 
cathedral. Still, several times in the course of the day, as the shocks 
grew of greater force, the devout multitudes were seen flying from the 
noly halls, pale with terror, rushing In wild haste to the doors; their 
fear of the subterranean powers ovcrcomin^,^ their faith in the celestial. 

About oVfock P. M., the houses were shaken to their foundations, 
and the rook began to crack. Walls wpre filled with fissures, [he plas- 
tering fell from ceilings, and many tiles were thrown from tiie roofs. 
This shock lasted at least some eight seconds, with an undulating mo- 
tion, and had the houses not been so exceedingly well adapted for re- 
sistance to earthquakes, they would probably have come down in mas- 
aes. These houses are all low, very broad, and of only one story, the 
walls of loam-mud possessing considerable elasticity, and covered with 
flexible cane — do better construction being possible to meet the case. 
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Every body fled into the open air. Ad hour passed witboat furtber 
motion, yet most of the people resotved to put up their coucbes io tbetr 
court-yards in the open air. The shocks continued more or less vie* 
lent at intervals during the whole night; in the course of the twenty* 
four hours we counted forty *two distinct ones. On Saturday moraii^ 
it became quiet again. 

The cnpital of the State of San Salvador is situated at an elevation 
of 2100 Spanish feet above the Pacific, upon a most fertile plain, about 
7 square leagues in extent, on the northwest si-le of which rises the 
volcano, liardly a league from the city. Seen f rom the town, the old 
fire-mountain forms a most beautiful cone, with a gently sloping sura* 
mil, crowned to the highest peak with tliick forest. The crater is per- 
fectly well preserved, more than lialf a league in circumference, aod 
partially filled with water. It rises about 1000 feet above the table* 
laiid uii which it stands. The other hills, both those which belonff Io 
liie volcanic rau^c south, and those of the semi-citclc above iueuuuacu, 
rise not more than 1500 feet above the level of the plain. 

There is no historical account of any period of activity in the volca- 
no of Sao Salvador. There is a tradition, however, of an eruption of 
lava having taken place in 1659, which is said to Imve destroyed aod 
covered with ashes the pueblo of Nehapa on the northwestern side. 
According to other traditions, this was no eruption of lire, but an ove^ 
flow of mud from the crater. 

Easter-Sunday was welcomed by the discharge of rockets and (he 
music of the military bands, while the multitude moved in festive pro** 
cession to hear high-mass in the cathedral. Most of the houses wars 
beautifully decorated with pisang leaves and branches of palm trees. 
The Sanctissimum** was carried in triumph through the streets. A 
long procession followed, and the senoras and scnoriias displayed their 
most s[)'cndid toilets. In the at'ternoon, the grand procession of saints 
look place. Colossal Statues of saints, carved in woofi, and most lux- 
uriously equipped in cosily silk dresses, were carried from the clmrchcs 
through the streets; and wherev* r ihey chaticed to meet, the process- 
ions Slop to give the sainis an upj ortunity to embrace. The multitudes 
greet these scenes with extravagant delight, and rockets by ilie hunured 
are sent rushing through the nir. Tiie good Catholic people devote 
llicniselves upon Easler-Suuciay, first to religious exercises, ihen to 
cheerful enjoyment ; and so the day concluded with music, Ureworks, 
and banqueting. 

Soon afler 9 oVlock in the evening, came a severe shock, more pow« 
erful than the severest on Good-Friday, accompanied, during its entiie 
continuance, by a hollow, rumbling noise. Walls tottered to their fouo* 
dations, bricks and tiles fell to the earth, and many houses were rent 
with fissures. I was lying in bed, sufiering under an attack of ague, 
and had fallen into a feverish slumber, from which the noise awakened 
me. At that instant a portion of the ceiling of my room fell, beating 
me upon my head and face, and for some minutes blinding me with 
dust. 1 sprang from my bed, and groped my way in the darkness to 
the door, which was unfortunately locked. I succeeded at length io 
finding ii, and reached the court-yard in safely, where i found all the 
other inmates of the house assembled, crying and praying in a breaii. 
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lo a few mioates, though, the panic waa over again, and one beard 
even laugiuer and joking at the sudden consleroatioo and 6igbt from 
the house. These frightful pltenomena occur too oAen to rouse more 
than a passing anxiety, even when the shocks are of unusual strength. 
They seem to be content if their dwellings do not sink at once. StiU« 
the inmates of the houses brought iheir beds into the open air, and 
opened the doors of their bouses. My next neighbor, a young doctor, 
remarked, that probably no other severe shock would occur that night; 
to which a Catholic priest replied, that the house was old, the roof rot- 
ten, and caution was at all events commendable. The people of the 
house went in again, and with open doors returned to their Easter feast, 
the conversation for the next hour turning almost exclusively upon the 
horrible temblos." 

In ihe r)i» 'in lijno, T, being sleepless, was looking out upon the ni^rht- 
ly sky. '1 lit- day had, as usual, been very warm ; the iherinoineier 
rising at noon to 88^ Fuhrenheit. Heaps of cloud (cumulo-siralus) 
were piled up mountain-like about the declioiug muun, but at about 10 
©''clock disappeared. The moon was now shining merrily thruugh a 
clear and calm aUiiosphere, a lew vaporous veils of cloud (cirrus or 
cirro-cumulus) only, still hung immovable about some points of the ho- 
rizon. Nothing appeared in the atmosphere to announce any uncom- 
mon phenomenon. 

Half an hour later, (10^ p. m.) came the frighful shock which laid 
San Salvador in ruins. It began with a bud noise and undulating mo- 
tion, the ground moving as if shaken by a subterranean sea. This mo- 
tion, with its accompanying subterranean thunder, in the same direction 
with the previous shocks, lasted some ten or twelve seconds. The 
cracking and falling of roofs made a roar through which the appalling 
sounds below could scarcely be tieard. A colossal cloud of dust arose. 
The terror, the cries and lamentations of the people were beyond de- 
scription. Then followed prayers and a universal, loud, wailing invo- 
cation to Maria Snnctissima and all the saints, and finally a low, 
lamenting!, and supplicating song from thousands of voices rising simuU 
laneously from all ibe places of refuge to which the multitude had fled 
for safety. 

And now began a scene vvhicli my pen is unable to describe. How 
insignificant ap|)eared now the mobt fiighlful poims in mv past life I 
how mean appeared all tlie episodes of war and revu.uiiun uincli i liad 
witnessed in the Old World ! There, one hud to deal with known 
agencies, with adversaries of flesh aud blood, and not, as now, with un- 
known powers of the depths of whose existence we hardly are aware. 

The shocks continued, sometimes light and sometimes with fearful 
force, with but short intervals, throughout the night and the next day, 
at the evening of which their number amounted to 120. I can com- 
pare the awful rumbling noise attending them only to heavy discharges 
of artillery in some subterranean battle. Sometimes the noise was 
more of a rattling character, and the ground waved for minutes without , 
a real shock. No one thought of goods and chattels ; the people trem- 
bled still for their lives ; the motion of the ground had opened it in all 
directions, and no one knew but that the next moment a yawning chasm 
would open beneath his feet and swallow him for ever. After each 
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succeeding shock the multitude changed their prayers, and called apoe 
some new saiDt for help. But whether the saints did not hear, whether 
they could not or would not help, the larth continued to tremble, the 
subterranean artillery to roar. A few hours more, at)(J the more rose- 
Itito had boconie accustomed to the roar, and bej^an to !nke measures 
for the public safety, the ravages of the Irxlians being leared. 

Ahout 1 o'clock in the inornin?, a frt riilt. iiiu[i o\ my acr|tiain(ance 
cliinbed over the ruins of my house into the yard to lo<jk after me. 
Seeing mo somewhat better, he proposed a walk in the uiounligbl 
through the town. We went first to the iiiarket-place. The cathe- 
dral was still blaiiding, but ihe lown, I now saw, was involved in one 
general ruin ; not a single house had resisted the last frightful earth- 
quake! The cathedral— B more elegant than imposing building, of 
the last century-^had to a certain extent sustained the shock. But in 
belfry had been thrown down, its porch was in ruins, its vralls were 
cracked and full of fissures. All the other churches, save that of ihe 
old Franciscan convent, had sufiered far more- severely, and their ints* 
riors presented sad pictures of solitude and ruin, being covered with 
dust and rubbish from the fall of tiles and stones from the heavy roofs. 
Colossal statues bed tumbled from their pedestals, and their splendid 
and gorgeous robes were dragged in the dirt. There they lay, unerly 
uncared for by the multitudes who the day before bad carried them id j 
triumphant procession. Life and property were at this moment of I 
more importance than images, the worship of which had done so little ! 
to arrest the footsteps of the calamity. A wing and a newly finished | 
tower of the university still stood, and strangely enough, the clock was 
still sinking the hours with all due regularity. In the Episcopal palace 
the ceiling had given way, and the bishop, Don Tomaso 8aldana, a man 
justly admired for his piety and virtues, had fared no belter wiili Ins j 
consecrated head than we jjrofane. Seiior Duenas, ex-President uf the j 
Republic, once a iii ink, ilieii krvyer and diplomatist, and incontesuibly j 
in capacity the first uian ia iIjc country, was somewhat more senously | 
injured. 

The streets were now deserted, save by military guards posted hem 
and there, and we found our progress much impeded by the piles of 
ruin and rubbish. Inside the houses was the quiet of deaths The peo> 
pie, fearing to remain even in the widest streets, had collected, high 
and low, rich and poor, and were seated upon the ground in thet ceoien | 
of the public squares. The stiflT Spanish etiquette which generally so 
completely divides the several ranks of the population, was completely 
forgotten in this night of terror.' Rich men and beggars joined their 
tears, their cries, their prayers, supplications and hymns, at each new 
shock of more than common seventy. 

Don Jose Maria San Martin, the recently elected President of the 
Republic, exhibited great presence of mind and resolution, and gave 
wise and energetic directions for the prolrriioTi of property. At the 
corner of the cathedral we met the Franciscan monk, Don P^siavan 
Castillo, a beloved acquaintance of onr«, a member of one of the first 
families in the country. He is the most ingenuous and remarkable 
man wlium 1 have met in Central A merica, extremely inquisitive, much 
given to philosophical speculauon, aad the possessor of one peculiarly 
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eimneterittie trail in comrooD with Paical ; he -delighted to talk of the 
great mysteries of the world, those upon which the thinkers and phi* 
losophers of all nations and ages have speculated . in vain. Our last 
converaation on the blind ruling of the powers of Nature seemed sin- 
gularly adapted to the scene which surrouodeid us now. The monk 
pressed my band in silence. He, with a band of strong fellows, was 
engaged in a search for persons buried in ihe ruins, while the bishop 
and a(i the clergy of the hi^^her ranks had fled to Cojutepeque. At 
day>break, already a hundred bodies had been drawn from the rubbish, 
but what the real number of deaths was I have not yet been able to 
learn. That several thousands were not killed, we must attribute to the 
cau!i» n inspired by the severe preliminary shock above mentioned : nor 
in all probability, would the writer of these lines, without that warning, 
have ever held the pen aeain, as the i&sl principal shock brought down 
the heavy ceiling of his dwelling. 

On Euster-Mondny the rising sun Illuminated a most sorrow fu I scene, 
'i he mhabiianls, j».ile wiih fear and lai'^ut', were wandering at random 
through the town without shelter or placu of rest. The greater part 
fled ui the direction of Apopa and Cajutepeque, leaving every thing 
behind. Among the women, who were mostly in extreme negligee, I 
noticed the wife of the President, entreating her husband to flee also 
from this place of horror. The President, however, remained faithful 
to his duty, and continued to act with energy. Most of the State pris* 
oners perished, owing to their inability to leave their rooms ; and in 
one ease where two were chained together, one was killed, and the 
other forced to bear his body until relieved of his horrid burden by 
same police officers. A court-martial held under a tent ifi ili^ Univer- 
sity-place, sentenced every thief caught in the act of stealing 'and 
proved guilly by two witnesses, to be shot. 

The ruins of San Salvador do longer affording me shelter, I returned 
next morning to the hacienda of an acquaintance on foot, as all the 
rnules had either Keen stolen or were fully employed by the inerchnnls 
in reniovinir broods, and therefore not to be procured for any amount of 
pfiy. J)urm<^ my walk thither there were four shocks, one of which • 
\v'is one of the severest of all, lnstrn<^ about seven seconds, and being 
accompanied, as usual, by a loud detonating sound, just like the noise 
accompanying the vollies at Vesuvius, to one standing near the crater 
at a lime when volumes of smoke and stones are hurled in;o the air. 
My conviciitjns grow stronger every nioniLiit that the seal of lliis sub- 
terranean action is very near, and thai the vapors and glowing masses 
of the depths are seeking some new outlet. 

Every fugitive of whom we asked the reason of this hurried flight, 
going off as they did with no thought of even the most necessary arti- 
cles of comfort, answered alike, that after the destruction of the town, 
the bishop had said, that the entire region around San Salvador would, 
*^ before another moon had passed, sink into the depths of the earth.^* 
This prophecy has not, however, been fulfilled. The new moon is 
shining upon the ruins of the town, and upon the haciendas scattered 
over the plain. But the eartliq takes and the subterranean noises still 
continue, and upward of a hundred shocks are felt each day. In all 
probability the powers below are striving to burst the crust of the earthy 
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and build un n new chimnoy for iheir gases, vapors, and mo! ien masses. 
Woe to him wiio lives wiiliin ihe reach of ihe new crater. 

P. S. — A nnonth has pf\s<?ed since tlie above sketch was written. 
The shocks have decreased \\\ tiiiiuber and intensity, but siill they are 
occasionally felt, and the sounds below are heard. None but the fXM>^ 
est of the poputaiion of San Sal^dor have ventured to return to thdr 
former habitaiioiu.^ilf. Wagner^ in N» Y. THbune. 

in. Botany. 

1. Hooker'' s Icon rs Plantarum^ vol. x, plates 901-1000. (T.ondon, 
Pamplin, 1854.) — This volume closes an important work, which, like 
roost botanical publications not of an elementary character, in England ! 
especially, has been carried on at a heavy pecuniary ««acrifice on the | 
[)art of the liberal aiul distinguished author. This last volume is eX- | 
cliisively devoted to Ferns, can be purchased separately, and makes a i 
pendant to Sir William ilooker's Species Filicnm, being of the same 
8vo size. Three of our own rare Ferns are fii^ured in this vohime; 
viz., Asplenium pinnafifidumyNu{[.; Anemia Mrxicana^ Klolzscii (N - 
u7*2 of Lindheinier's Texan colleclion, and No. S"2() of Wright's) ; and 
the preliy little Tric/iomaues Fetersii^ described last year m this 
Journal. A. 6* 

2. /. D, Hooker's Flora of New Zealand^ part 6, publiahed in Jooe, 
completes the account of the true Moues^ by Mr. Wilson, and contaim 
the greater part of the Hepaliea^ which are elaborated by Mr. Mitten. 
Thirteen more plates are devoted to Musci and Hepattcse, and about six 
species are itiusiraled on each plate. The remaining plates are devo- 
ted \o Fungi and Alge. a. g. 

3. Genera Plant arum Flora Germanica Iconihas el Descriptionihm 
lUttStnUa. — Tlus well-known work, benKin in 183*>by the late Th. Nees 
von E.senbeck, continued after his death by Prof. Spennor, after hit 
death by Putterlick and Endlicher down to fasc. 24, and sioce their 
decease suspended for several years, is now conjunctia studiis plu« 
rium auclorum continiialum." We have seen nofhini; of fn«!c. 25 and 
2^>. but are fold that they were issued a few years utja, edited by Prof. 
iSehiiizlein. FasricuUi'^ 27, published in 1S5.S by K- Caspary of Ber- 

- lin, has come to hand, and comprises IG cetera of Crtiriffra. one of 
Ranunrahirn^ (Caliha), and 2 of Papnveraauv. The letier-press is , 
for the iiio^t part increased to four pages for each <:enuij, ami one or 
two lieuf-ra have tw i j iatt.'s devoied to their illustration. 'J'he ptities, 
20 in number, art: crowded with details, particularly of the ovules, 
ovary, and embryo, and are apparently extremely faithful, but not very 
elegant, owing to the style of engraving adopted. , Fasc. 28, by Prof. 
Schnizfein of £rlangen (1854), is devoied to several of the earlisr 
monopetalous orders : the letter-press and the plates accord wtih tboie 
of the laier preceding parts, and have none of the elaborate details of 
development given by Caspary. There is eomd prospect that this vain* 
able work will now go on steadily. We wish we could say as mucli 
for tlie similar undertaking in our own country. A. 0. 

4. Flora Danica Supplementi fasciculus /, 1853.— This great na* 
liooal workt carried 00 from 1761 to 1845| and eomprisiog 14 folio 
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volumes with 2460 plates, is to be extended, at the suggestion of Prof. 
Fries, so ns to embrace Swedish and Norwegian phuits not already 
ii^rurorl. Professor Licbmann is the editor. The 1st fasciculus of this 
supplement contains 60 plates, a great part of thorn contuiniug two 
plants, very faithfully represented. Almost all !h»> ;mm:ii's beloiij^ also 
to ihe boreal American flora ; which gives to ihe work a peculiar mier- 
est in this country. a. g. 

5. The Mirropraphie Dictionary, by Drs. Ukiffith and HkiNKhky, 
pan 11. (June, 1851) has been received from the enlightened and taste- 
ful scientific publisher, Mr. Van Voorst (whose name, by the way, is 
moat deservedly commemorated by a beautiful new genus of the net- 
work or tace-like Algce, recently discovered on the 8oulh*ahore of Cey- 
lon, by Dr. Harvey). The Introduction (pp. xxv-xl), here brought to 
a cloee, treats of iiluminalion for the microscope « under various cir- 
cumstances, and of the methods of micro$eopieal analyiit^ or of deter- 
mining the structure of microscopic objects, from the appearances 
which they present under various conditions; of chemical reactions^ 
and of meatwrtment. The Dictionary, pp. 17^32, extends to the article 
analytic cryHaU* Of the engraved plates there are two (colored) of 
Desmidacea^ one of Diatomacea^ one exhibiting the microscopic struc- 
ture of hairs, and one of Infusoria. Evidently the work fulfills its 
promise, and wiil be a vade-mecum of the roicroscopist and general 
naturalist. a. g. 

(). Lirnuxa: tin Journal fur die Bolanilc: hcrausgegeben von I). F. 
L. VON ScHLF.CHTENDAr,, which was said u> be suspended, now ;;oe3 
on ajram with renewed spirit. Tlie 26ili V( 'hdu (the lOih of the new 
series) hears the dale of 1853; hut the 1st part was not published (as 
the cover properly informs us) uniil IVbruary, 1854, the second, in 
April, The two parts received cotiiain a nf)onograph of the small 
group of Slackhousiacem^ by i . Schuckurdt; an elaborate disquisition 
on Bouvavdia^ and the lirst fiage of a critique upon the genera Vani' 
cum and Paspalum in SieudePs new Synopsis Plantarum Gluinacearum, 
by the editor ; an attempt at a new arrangement of GemeHdcf by 
Hanstein ; continuations of Pianta MvUtriana (Australian) and Plants 
WageneriatuB Colvmhic€tt by various authors, and one or two smaller 
contributions. We hope this long*established and valuable Botanic&l 
Journal will now go on with regularity and success. 

The Botanische ZeUvmg^ a weekly Gazette, edited by von Schlech- 
feudal and von Mohl, now in its 12ih year, is well sustained. Its prin- 
cipal articles are upon vegetable anatomy and development, thus leav- 
ing the pages of the Linns&a clear for memoirs and longer papers on 
•jratematic botany. 

A rival German Botanical gazelle, now in its Fccond year, is the 
Bonpfandin ; Zeitschrifl fur die gesammte Botnnik, edited by B. See- 
:iAN.N, in London, but published at Han[)over, u sheet of H or occasion- 
ai!\ more pages, in small folio, issued on the first and fifteenth of every 
inoniti. It is handsomely printed, and is valuable for intellij^ence. Of 
late there is sonic unpleasant controversy between it and the botanische 
Zeitung, which is lo l)e regretted. a. g. 

7. Annalex drs Srirnces NafnreJhs, etc., redisce pour la Zoo/n^ie 
par M. Mil:^!^ LDWAUii:>i puur la Bolaniquc ^ar MM. Ad. Bronumai^t 
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o\ J. Decaipne. — Tlie twentieth voUune closes the third series of Uus 
jiiosi iinpurianl ol imluraMuslory penudicul*? ; and a fourth series com- 
mences with tlie year 1854, The only fauli fo be iuuiul with the work 
is, iiidt it is, as usual, behind date, uuly ihrte mualhly uuinbera having 
as yet appeared during the current year. But this is much belter ihao 
in former times, when it had fallen almost a tweivemonth behind* Of 
the Botanical yolunnea« the moat important articlea within the laai ihne 
years have been : Naudin'a monograph of the Melastomaeeae of the 
Paris Museum « an elaborate reviaion of the family; Tulaane^s papers 
on ihe AntideBmUit^ on the Ergot of Graaseat the reproductive org^oi of 
Fungi, and eapecially hia full and incomparable memoir on the Ui^as- 
ography of ihe Lichenes (embracing 240 pages of letter^preaa and 16 
well filled and admirable plates) ; Thuret^s fine researches upon the 
aniheridia of Cryptogams, especially of the Algie, die. ; a seri^ of 
very important papers by Tr^cul on the origin and development of 
ligneous tibres in the stems of plants, the mode of increase of dicotyl- 
edonous stems in diameter, and on the formation of leaves (in all which 
the author is winninir a hig^h reputation as a ven^pjable anatomist); 
some good papers by Garreau on what he cn!!*', {teihaps with good rea* 
son, llie respiration of plants, he confining tins term to the decompofi- 
lion of vprrelable proi^ncls and the conversion of carbon into carbonic 
acid, w hich he shows to go on at all limes, while the plant is effecting 
any lran8ft)rmalions, although masked in the foliage, under sunshine, 
by the vast predominance of the opposite process (m which rei;^>'tation 
consists) ; an admirable investigalion, by Boussingauk and his assisiant 
Lcwy, of the composiiion of the air contained in a fertile or manured 
soil, showing that the roota of our esculent plants and grain, as ordin- 
arily cultivated, are surrounded by an atmoaphere which contains fron 
20 lo more than 840 timea more carbonic acid g^ts than the exterior 
atmosphere (the direct bearing of which againet certain viewa too hastily 
propounded by Liebig, in former yeara, i« abundantly evident) ; aona 
good papera by M. Payen, on the organogeny of the flower in aaverftl 
families; and an article by Lucaze-Duthiers on the nature and deval* 
opment of galls and other abnormal produotiona of plants caused by 
the puncture of insects, <kc. 

The two fasciculi of the Ist volume of the fourth seriea contaia 
acme papers of descriptive botany ; one by Groenland of Altona on the 
germination of certain Hepatica^, beautifully illustrated ; one by Trecul, 
elaborately investigating the formation of vessels and the «?o-caned 
radicular fibres under adventitious buds, explaining quite dit^erenliy 
frotn M. Gaudichaud the well-known facts which found their readiest 
explanation according to the theoretical view (<( ihe r ; iti'> ?«? illus- 
trated by three admirable plates. M. Dareste endeavors lo prove, «iih 
some success, that the red and yellow hues of the Chinese sea are dm 
to the presence of a microscopic Alga, piobuhlv identical with tlie 
Trichodesmium crythrieuni of Montagne, from which ihe Red sea de- 
rives its occasional hue, and, it is thought, as name. a. g. 

8. Mammoth Trees of Caiifomia. — Some details may be expected, 
from the writer in the Sooora Herald cited in the lart number of tbii 
Journal, respecting sevemi large Coniferoua treea in California. Mesa 
whilot it may be well to ataie, first : that the hollowed section of a 
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trunk exhibited last winter in Philadelphia, and which furnished the 
principal data of the estimate published in the May nmnhrr (p. 440), 
was not faken, as we wore led to suppose it was, from ilie famous giant 
" Weiimgionia'' fvWt'd near the head of the Stanislaus river. We 
learn that it came from a less gigantic tree, which prew rs-juch nearer 
To San FranciscOy and thai the tree was a true Redwood or ^^quoia 
sempervirens, 

(2.) This tree, although considerably smaller, is appareiiily as old 
as, and probably older ihan ihe nreat VVellingtonia, although doubt- 
Ims not surpassing the estimate already given. For, whereas its oldest 
wood exhibits alwut 48 layers to aD ioch, that of the Wellington la, 
of which we now have specimens, has as few as 35 or 30, or even 
fewer iajers to an inch, at or near the circumference* Moreover, 
Dr. Torrey has recently had an opportunity to count the layers on a 
complete radius of the trunk of the famous Wellingtonia now exhibited 
ia New York, and he finds that they are only 1 120 in number! From 
the data which Dr. Torrey has furnished we find that, on the radius 
examined, the Ist hundred layers occupy a breadth of 17} inches. 



2(] M M tl ]4 U 

3d . " « " 12J " 

4th ** " " 13 « 

5th " ** 16J " 

6ih " " " 8| " 

7ih ** ** '* 7^ " 

8th •* •« " 11 « 

9th " " la •* 

lOlh *• " " 11 " 

llth *« " " 111 «• 



The remainder of 20 layers occupies over 1 inch. 

Eleven hundred and twenty layers on the semidiameter of 135 inches, 
or 11 feet 3 inches. We had ventured to reduce by more than one- 
third the accredited statement or estimate that this tree was 3000 years 
old. Tlic facts iihovv ihaL iho Irco lacks aluiosl three ceiiiunesul' Lcmg 
half as old as it was said to be I Its enormous size is owing to its 
continued rapid growth rather than to any very extraordioury age. 

(3.) A comparison of the cones of the two brings to view no adequate 
ffenertc differences between the Welliagtimia of Lindley and Seqwia, 
Unless the male flowers furnish characters, the so-called Wellingtonia 
will hereaAer bear the name imposed by Dr. Torrey* namely that of 
&9ifoui giganUa. The flowers, however, are still a desideratum. 

A. G. 

9. On the Fo9$il Plants found in Amher ; by Professor Gobppbbt, 
(Berlin Academy, Bulletin, 1853, pp. 4M)-476 ; Edinb. N. Phil. Jour., 
Ivi, 365.)— Since Prof. Goeppert recognised the Taxodites dubius of 
Sternberg, which occurs abundantly in the plant-bed at Schosnitz, Sile- 
8ta as the Taxodium distichum^ Rich.^ now living in the southern parts 
of the United States and in Mexico, mv\ found nl«o some fossil Plants 
from Schosnitz to be identical wiih living species, ilius pointing out the 
i<lf^nt?tv of Honie tertiary piarus with the living, he has had the opportu- 
nity of examining a collection of 570 specimens of Amber, containing 
plant-remaios, beioogiog lo M. Menge ot Dantzig, and 30 specimens 
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bequeathed by M. BerenHt. With these the auihor has been enHbleii 
to raise the number of ihe species of ()lants in ihe Amber Flora fruiii 
44 to 163» ui' which only Libocedrites salicornioidcs auu Taxodilu 
Europieus occur fossil out of the Amber, and 30 are ideniical wiihei- 
isling species. The coostitution of the Amber Flora, as at present 
kaowD, 18 shown io the followiog table.* 

Number of Number identical wUb 
Hpteiw. eztouaf Speeiet. 

I. FuDgi • . 16 4, certainly ; perhaps alL 

n. Aigw I 1 

( 6 or 7 (with ^pedm on tk K 
IlL LicbeiMS IS \ and W. coagto of Aictit 

( America.) 

"'•^^n^lS.h-'^ " " 

y. Mwci froodoM 19 S or 8> cerUinl j ; ptriiHM 

m. CrvptogaiiUD (AootyledoDoa) 

f ilices. 

Peropteris lluiuboldtaoa, Gopp. tt JBehr, 
IV. MoDocotyledoDes. 

Carex exunift, 0Spp, and Menge, 

OramineiB. 
FragTiicnts, 
Alisnmcea;. 
AUama plantagiooidea, QSpp, Jb Msnfft, 

V. GhrnuKMpernue. 

Cupr6Muie« SO 8 

Abit'tineic ,,,, Slf 1 

Giift:icoi«' ..«••••. •••• 1 

VL Mouochlamydece. 

Betulacea 8 

Cupttlifera 10 

Sulicinete ••••«•••••.• 8 

VIL Corolliflorae. 

Ericinua' ...SS 8 

Vaccincaj 1 

PrimalaoeaD % 

Verbaaoen .« , 8 1 

Solanea- 1 

ScrophularinciB 1 

Lonicerese 1 

VIIL Choristo petals. 

Lorantbeffi 

CrassolacesB 1 1 

The whole Flora as yet kaown includes 24 Families, 64Geoera; 
eompritiing 163 species.! 

The following are the general results of Prof. Goeppert^s researchei. 

A considerable number of tertiary species of plants (especially FlmU«e 
eeUulares) are still living. 

* For the. listt of L'(^'i»'f:i ntxl sp^cio-^, sop the \rnrV'«s aboro referred to. 
I Of thtise, eight ^^the species deter in iued I'rointlie tosaU wood) aiford Amber. 
% Tho number of tpeeios umw probibly be raiaod to aboot 180, by additigni 
about 50 tpecimaas of which the relations are barely detenninaldie. 
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The flora of the Amber beinc dcstii itr nf tropical and 8ub*tropical 
forms, it is to be referred to the Pliocene [ < i il. 

The remains only of forest-plants have been preserved in the Amber- 

This flora much resembles tbc present, especially in the Cellular 
plants; the Cupresnncrr, however, are now almost wholly wanting in 
our laiittides, and ihc A'nffinerv and the Ericbifce are not abundant. 
The four species, of TJaua^ Aiidrovieda^ and Scduju^ which are iden- 
tical with the living, are indeed nuriliern forms; on the oiher hand, the 
lAhocedrus Chilensis la found on the Andes of Southern Chili. 

The flora of the northern parte of Europe, Asia, and America, te at 
preaent less rich in species of Ct^essinecB and Abieiinem than that of 
the Amber, although it possesses some of the species found in the lat- 
ter; nor are the existing northern species of Can^erat so rich in res> 
ioous products as were the trees of the Amber Flora with which the 
Dammara AustraliM of New Zealand can alone in this respect be com- 
pared, the branches and twig^ of this tree being stiff with white resin- 
drops. 

If we take into consideration the enormoas extent which the forests of 

Abies albs, Abies bslsames, AbieeoTata, Larix Sibirica, and 
nigra, Sibirica, Larix Bahuiica, Piniis Cembra, 

at present attain in North America and Northern Asia, we are led to 
mfer a aimilar extension in former limes of the Amber-forests through- 
out the noribem regions ; to which, indeed, the wide distribution of 
ember in the late tertiary deposits of North America, Holland, North 
Germany, Russia, and Siberia to Kamtschatka, bears evidence* 

If we judge from the proportion which the fir-foreats bear to the trees 
of our northern flora generally, we shall infer, from the prevalence of 
the Coniferce in the Amber, the existence of a very rich flora contem- 
porsneoos with the latter, and of which but a small part has as yet been 
presented to our notice. Germany contains 6800 species of CrypUh 
gmcBj according to Kabenborst, and 3454 species of Phaturogamig^ 
according to Koch. The proportions 



TBS OXSMAir FLOEA. TBS AMBIR FIOBA. 
Cliam. $^prciP8. ClaMM. Bppcics. 

CryptogaQUB •*..* 8 6800 6 60 

Fainiliet. Species. Families. Hpccies. 

Phanerogamie 135 S454 -. 20 102 

Cupulifena • 12 10 

Ericineie 23 24 

Ptoportixm of treea and pUmto | ^ =1 : 10 | ^ =sio : 1 

Amber is never found isolated in large or small masses in the bitu- 
minous wood of I be Lirown-coal with resin-ducts of a single row of 
eells, which never contain yellow masses of resin, but only dark-brown 
transparent resin-drops, as in the Cupreuinem or the Cupressinaxylon^ 
of Goeppert. The compound resin-ducts of the Ahietimm alone are 
filled with amber. 

It is probable that the amber and its plant- remains have been drifted 
to the places in which they are now found. The author knows of no 
welUauthenticated instances of the occurrence of amber in the Brown- 
coal formation itself ; it occurs in the drift-beds above it, where, how- 

SiooifD SwMXtm, YqL XV m, Ka Sepi, 1894. 87 
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ever, it dues not appear lu have ongiua.<y belonged. Schecrtr has 
found it in Norway; Von Breveni, ai Gischiginsk iu Kumlschaika; 
Riok, iQ Haven Island, near Disco Island, Greenland ; and in these in* 
•lancet it is generally io (Jrift*bedt. The suppoaition, however, tliat it 
beloDM to the Drift-period is difficult to subslaotiate, the flora of tbtt 
period beioff as yet but little koown. The stomach of the fossil Mu> 
lodoo founa io New Jersey eontaiued twigs of Thm^a oeddmlaUt 
(found in the Amber-flom) ; and in the Erie Canal in New York Slais, 
at a depth of 118 feet there have been found freshwater ahells, K^ether 
with portions of Abies CanademU^ which still grows in the neigb- 
borliood, and leaves of which are still recot^nised (though with some i 
doubt) in the amber. The fossil wood of the Drift-beds of Siberia, | 
also, is nearly related to that of the present day.* 

The height at which amber is found at the Castle on the Rieseoge- ; 
birge nrnr Hclmsdorf is nearly 1'250 feet [German] above the sea lev* 
ei, and ai (Jrossman's Faciory near Tannhausen, al 1350 feet. 

The amber is not derived from one species of wood only ( FiuiUs 
Muccinifer)^ as Professor Goeppert formerly thought, but also from 
eight other species, including the PtniM Rinkianus^ in which Vaupeit 
observed the amber of Disco island. 

It is probable that all the Abielinea, and perhaps the Cupressinm^ 
have luriiibhed their share of the resinous tnaiier (at first consisting of 
various speciiically dillereiU resius) that afterwards by fossihzaiiun l>o- 
comes amber; and this is supported by the author^s experiments in the 
formation of amber from resin hy the wet process, as in his experi- 
ments on the formation of coal from recent planls.f 

In form the amber is either like drops, iodieati?e of a foraMr seni- 
fluid condition, or as the casts of resin-ducts and cavities. Largs nod* ; 
olar masses oceur, which must have been accumulated in the kiwsr , 
part of the stem or the root, as in the Copal treeB.-^(2fei«rfcrlf /ssrw ' 
naloflhe Gealagital SaeUip^ vol. No. 37.) 

IV. AsTaONOMT. 

1. New Comet, (Gould's Astroii. Journal, Aug. 11.)— A comet was 
discovered by Kliukerfues, at GouiDj^eti, June 4, 18.54. The follow- 
ing elements oi" iis orbit were furnislied by Prof. R. Keiiii, of the Wii-n- 
ington Observat(jry, from observations al Bonn, June 11, and Wasiuag- 
ton June 2b umi July 11. 

Perihelion passaG:e, 18M, June 21-7751. 

Longitude uf perihelion, - - 273° 6' 52"-4 ) Mean eqx. 
« •* asc. node, • - 347 40 8 0 > ihb^Q 

Inclination, 71 18 46 0 

Log. cos. ^ .... 6*685714. 

Log. 9, 9-611598. 

Motion Betrograde. 
3. OrbiUd ElemenU of BdUma tmd AmphiirUe^ (Comptes Reodn, 
June 19, 1854*)— The following elements of the new planets Bdlom 
and AwipkUriU are computed by M. OudeoBans, of the Observaloiy sf 

♦ S«^p Quart. Jouro. GeoL Soc, voL vi. I'art 2. MiscwU. p. 66. — ^TaAxau 
f Ibid, p. 83.— TkASSL. 
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Leyden : the first from observations of March 1 at Bilk, April 12 at 
Berlin, May 26 at Leyden ; the second from observaiions of March 1, 
at LoodoQ, April 11 at Berlin, May lU at Leyden. 

£pocb, March 0, m. U Berlin. 

BelJona. Amphitrite. 

Mean anomnlv, . . 39^ 19' 3"13 127° 23' 56''-9 

Longitude of perihelion, 117 23 5 6 54 4 26 2 ) M. eqx. 

•* " asc. node, 144 57 56-3 356 15 54 -6 / 1854 0 

Inclination, . . 9 27 16' 15 6 4 6 -35 

Angle {-sui — excen.) . 9 53 4*50 3 55 l;^ 

Log. mean daily iiio'.iun, 2*882097 2-941 143 

•* serai-axis major, 0-445273 0*405909 



V. Miscellaneous Intelligence. 

1. Ntw Froeeu for Dem^pkurixing MetaU, — ^Dr. Homkr Hollahd 
Itts presented a process for separating gold frotn ores of copper, iron, 

with which it is found associated. It coDsiata in the employ- 
ment of nitrate of aoda with heat. The ores in a state of fine divis- 
ion are mingled with pulverized nttraia of soda in atomic proportion to 
tbe sulphur of the ores. The reaction is between two atoms of oxy- 
gen from tbe salt and the sulphur to form sulphurous acid, which 
may be saved for rnnking SO^ in the ordlnnry chnmbers. The nitro- 
gen c!=;cnpes as an eiil'te [trodiici, and sulphate of soda sviih sulpliato of 
copj^er, oxyd of iron and inrtallic gold remain in tbe dry mass. A very 
gentle heat suffices to brin^^ on tbe action. The resulting: dry mass soon 
falls to powder under the itjOuenceof the air, and is lixivated to separate 
the soluble sulphates. The copper may be separated by the action of 
scrap iron, or if very abundant may be crystallized from ihe mother liquor 
as blue vitriol. The gold is left in the lixivium by this process in a condi- 
tion remarkably adapted to speedy and perfect amalgamation by mer- 
cury, for which purpose any of the machines now in use may be env 
ployed. The application of this process upon a large scale wiii depend 
upon the ability to procure an ample supply of crude nitrate of soda, 
abundance of which is aaid to exist in the province of Iquique.* Dr. 
O. M. Lieber, who has published a report upon Dr. Holland's process, 
states that by it he obtained quantities of gold ttom the tailings of the 
beat amalgamators, greater than had been previously separated from the 
entire ore. It is well known that the sulphurets of the North Carolina 
gold-bearing quartz are all auriferous, but the gold exists in such a state, 
whether mechanical or chemical, is perhaps hardly settled, that it can- 
not be removed by the ordinaiy use of mercury. In such cases Dr. 
Hollaod*s process seems to be peculiarly valuable. Its use for ordinary 
copper ores appears to be less promising, owing to tbe present cost of 
nitrate of soda. 

2. Srparat ion of Ntckel and C nhalf ])y Wohhr'^s process^ {qq[)\v\\uW\- 
cated by Francis E. Dakin, Albany University.) — Having a solution of 
nickel and cobalt in hydrochionc acid, precipitate by pofassa, filler, re- 
dissolve in cyanid of potassium, add peroxvd of mercury, triturated in 
water, little by little till in excess, boil hull an hour, filter, wash, dry 

• See JohB H. Blake, this Joumsl, [I], toL zUr, p. 1. 
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and ignite till all the tneromy as well as the cyanogen m espelH 
leaving pure oxyd of nickel* Precipitate the cobalt hy hydrochloiie 
acid, filter, wash, dry and ignite as before, and thus obtain the oiydof , 

cobalt. 

3. Researches on the Tides of the White Sea» 2d Memoire ; by M. 
Taltzine, (L'Institut, No. 1044, Jan. 4, 1854, p. 7, St. Petersburg Ac 
Sciences. )-^ln this Second memoir, the author applies himself chiefly i 
to the rise and Tall of water during the flood and ebb in the River Kuja, 
and indicales the mode of observation he adopted. By comparing 
observations and seeking to unite them by a formula, he has found thai 
the oscillation of the water of the river is composed of three partial ' 
o«iciliaiions. The first of these has a period etjual to that of the flooil 
and the ebb ; it may have a hei<i;ht of iJO inches. He calls it the semi- 
diurnal oscillation. The second hns a period which is only the half 
that of the flood and ebb, it has a height of 5*8 inches. The third lu»s 
only the third of the period of flood aud ebb; it has a height of 38 
inches. The high waters of the tid oscillation happen later than those 
of ilie Isi by a very considerable quantity, whilst those of ilie 1st and 
3d almost coincide. On tracing the curve representiog the rise ofwa* 
ter, a period of iofleGtioD is seeo to beloDg to this line, which seems ts 
indicate that io the phases of the tide which correspond to it, the water 
rises more slowly than elsewhere. But this inOection represents die 
phenomena, called {manicha) the stand, and which consists in tfaie, ibai 
near the middle of the tide-wave the water ceases to rise and after le* 
maining for some time at the same height, slowly falls. These pbe* 
nomena are always attended by another which forms an exception to 
the ordinary flood and ebb. It is known in fact, that between head- 
lands and at the mouths of rivers, the ebb lasts longer than the flooi 
This also lakes place in the White Sea, in localities where there is no 
stand (manicha). But in localities where it exists the contrary takes 
place, the flood lasts longer than the ebb, and in the river Kuja this 
period is an entire hour. It is the 2d and 3d oscillaiions which cause 
this predominance of flood over ebb, and M. Talyzine seeks to dccum- 
pose these infiui iiro^. On c.\at!>inini^ tlie curves of projection, it ap- 
}>ears that the stand should depend on liie second oscillation ; in fiict, 
if the high waters of the 2d come later than those of tht 1st there 
ought lo be a stand, and if they come sooner this phenonx iion should 
vanish. The e.xammaiioii uf the curve of the 3d osciliaiiori seems also 
to uuiit tu: ;i slackening in the rise of die water, buL liuai delay dilFers 
from iht .^tiiud, because the duration of (lood equals that of ebb, for 
this oscillation has no influence oo this duration. Finally by combio* 
ing tlie curves of these two oscillations, it appears that the 3d iocresses 
the iafleciion of the 2d, that is, the delay in the falling of the water. 
From all these considerations, it results that the stand arises from the 
high waters of the 2d oscillation coming later than those of the Iflt* 
and that the 3d increaies the stand produced by the 2d. e. b. b. 

4 Applicalion of the electric idegraph io the determUuilion of the 
difference of longitude, — On Nov. 25, operations were commenced for 
determining the difference of longitude between Orussells and Green* 
wich by electric telegraph. Three or four days sufliced for connecting 
the Brussella Observatory with the central station of that city, and to e>- 
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tabtish immediate correspondence by ibis station with the Royal Obser- 
vatory of England. Some details on this subject follow. 

Signals \verr> made every evening between 10'' and 11^^, amounting 
lo about Ji>0 j>er liour. The first portion of these operations needed 
nut to extend beyond three days ; but as the slate of the sky, especially 
in England, did not permit the nmkiug of llie requisite astronoajical 
observalioDS for properly regulating the clock rates, a condiiioo abso* 
lotely easentifti id tbis delicate enierprue, the operationa were necBSari- 
1y continued, and even probably prolonged until the evening of Decern* 
bier 4, 80 as to give over 1200 signals. The astronomical observations 
at Brusaelts were very numerous, but while in that city the weather was 
magnificent, the sky at Greenwich was almost constantly overcast. M. 
Qiietelet sent thither M. Bouvy, one of his aids, while Mr. Airy, Astron* 
omer Koyat of England, sent Mr. Durakin, one of his aids, to Brusselk. 
The two aids are now to return to their respective posts, and will recom- 
mence a new series of electric signals and astronomical observations to 
eliminate the effects of perianal equations. Every night, precisely at 
ten, Brussells mean time, four signals given at three seconds interval, 
announce that the Knglisii observers are at their post. Thirty seconds 
after, four like signals sent from Brussells, also announce the presence 
of the Belgian observers. At 10** 1"^, Greenwich begins to give sig- 
nals at 10 or 16 seconds interval, but first making known tlie number 
of stars observed during ihf evening by as many 3* interval beats. 
Brussells operates then in like manner from lOJ'' to lOJ'', when Green- 
wich resiiiries, and then Brussells at 10^*'. The signals have never 
seemed to lose any of their intensity, in spite of the distance l)etween 
Greenwich and Brussells; and considering the exlraordiuary velf)city 
of the galvanic current, we may suy that the needles of two galvan. 
ometers, placed in the two observatories, traverse simultaneously, uud 
move parallel to each other. 

M. Quetelet thought that in his communication to the Academy be 
ought to limit himself to these simple indications, leaving to Mr. Airy 
the care of discussing and publishing hereafter the aggregate of the 
observations undertaken at bis requesu e. b. h. 

5. Paris Observatory, — Since the decree of reorganization of the 
Paris Observatory, several official acts of different dates, the last being 

''March 2, have provided for two places as Astronomers, three as Ad* 
]unct Astronomers and three of Astronomical pupils. The following 
is the present composition of the Observatory peraonnel. 
Director — M. Le Verrier. 
Astronomers — M. Faye, M. Yvon-Villarceau. 

Adjfinrt Astronomers — M, Babincf, M. EmileGoujon, Af. Chacornac* 
M. Babinel also is charged with the ineieorological observations. 
Aslrouomxral Elf ves — M. Butillon, M. Keboul, M. Liais. E. r. h. 

6. On manuj ad urcd Sea- Water for the Aquariiiin ; by P. II. CfOssE. 
A.L.S., (Ann. Mag. Nat. Hist., [2], xiv, 65.) — The inconvenience, tie- 
lay and expense attendant ii[)on the [)rocuring of sea-waler, from the 
coast or from the ocean, I had long ago fell to be a great difnciiliy in 
ihe way ol' u general adoption of the Marine Aquarium. l>ven in 
London it is an awkward and precarious matter; how much Uiore in 
ialaad towns and country places, where it must always prove not only 
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a hindrance, but to the many an insnpeiable objection. The iho');rh! 
had occurred to nu tliat, as the consiiiuenis of sea- water are known, 
it mic^ht be praciiL;u»!e to manufacture it; since all that seemed neces- 
sary was to bring together the salts in proper proportion, and add pore 
water till the solution was of the proper specific gravity. Several sci* 
entific friends to whom I mentioned inv thoughts, expressed their doubis 
of the possibility of the uuuiufucLurc ; and one or two went so far as 
to say that it had been tried, but that it had been found not to answer; 
that though it looked like sea- water, tasted, smelt, like the right thing, 
yet it would not support aDtmat life. Still, I could not help saying, 
with the lawyers, ** If not, why not ?** 

EaBperieniia docet, I determined to try the matter for myself. 

I took Schweiizer^s analysis ; but aa I found that there was soaie 
slight difference between his and Laorent^s I concluded that a veiy mi* 
nute accuracy was not indispensable. Schweitzer gives the followiiig 
analysis of 1000 grains of sea«water taken off Brighton : 



Water, 964*744 

Chlorid of sodium, 27*059 

Chlorid of magnesium, . * . . 3-666 

Chlorid of potassium, 0*765 

Bromid of magnesium, «... 0*029 

Sulphate of magnesia, • • • • 2*295 

Sulphate of time, 1*407 

Carbonate of lime, 0*033 



999 998 

The hrtiiiiid of mnfinesiuni and the carbonate of lime I thought 1 
mi<]:!it iicgtcct, fiuin the rnmuieness of their quantities ; as also because 
the i'urtner was not found at all by M. Laurent in the water of the Medi- 
terranean ; and the latter might be found in sufficient abundance in 
the fragments of shell, coral, and calcareous algoe, thrown in to maks 
the bottom of the aquarium. The sulphate of lime (plaster of Paris) 
also I ventured to eliminate, on account of its extreme insolubility, aad 
because M. LAurent finds it in excessively minute quantity. The con* 
ponent salts were then reduced to four, which I used in the following 
quantities : 

.Common table salt, . . • 8} ounces. 
Epsom salts, . • . • I 
Chlorid of magnesium, - • • 200 grains \ rp 
Chlorid of potassium, • - • 40 / ^ 

To these salts, thrown into a jar, a little less than four quarts of wa* 
ter (New River) were added, so that the solution was of that densiiy 
that a specifiic gravity bubble 1026 would just sink in it. 

The cost of the substances was — sulph. mag. Id* ; chlor. mag. ^d. ; 
chlor. pot. i^d. ; salt, nil ;-*total, ^d, per gallon. Of course if a 
larger quantity were made, the cost of the materials would be dimin- 
ished, so that we may set down 5f/. per gallon as the maximum cost of 
sea -water thus made. The trouble is nothing, and no professional skiU 
is requisite. 

My mnnufuctiire wn«! made on the 21?t of April. The following 
day I poured otT about half ot the quantity made (fiitenog tt throtlg^ 
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a sponge io a glass fuonei) into a confectioner's show-glaaa. I put in 
a bottom of small shore- pebbles, well washed in fresh water, and one 
or two fragments of stone with fronds of green sea- weed ( Vha lalUsi' 
wm) growing thereon. I would not at once venture upon the admission 
of apimFif*^, US I wished the water to be first somewhat impregnated 
wi;l) scauored s[)nre8 of the Viva; and i thought that if anv subtle 
elements were thrown ofT froni growing vegetables, the water should 
have the advantage of it, before the entrance of animal life. This too 
k the order of nature; plants first; then nnimnls. 

A coating of the green spores was soon deposited on the sides of the 
glass, and bubbles of oxygen were copiously thrown ofl* every day un- 
der the excitement of the sun's light. After a week therefore I ven- 
ured iQ put in animals us follows; 

2 Actinia mesemhryantkmum, Coryne ramosa, 

7 Serpula Iriquetra, Crisia eburnea. 

3 Balanus balanoides, amlcafa. 

2 Sabelfa ? Cellepora pumicoseu 

2 Sabeliaria (ahcolaia? J CeUularia ciiiata, 

2 Spio vulgaris. Bowerhnnkia imhricala, 

1 Cynthia ( quadrangular is 1 ) Fediceiiina Beigica, 

These throve and flourished from day fo day, manifesting the high- 
est health and vigor ; the plants (including one or two Red Weeds that 
were introduced with the animals) looked well, and the water contin- 
ued brilliantly crystalline. Within the succeeding month specimens of 
Actinia mesemhryanihemum^ A. anguicoma and A. rhwnta, a Trochu$ 
wnhilicatuSy and a Littorina littorea were at ditierent limes added. 

Six weeks have now elapsed since the introduction of the animals. 
I have )iisi carufully searched over the jar, as well as I could do it with- 
out disturbing the contents. I find every one of the species and speci- 
mens meniujned above, nil in high health; with the exception of some 
of the l'o!vz(»!i, \ iz. Crisia aculeala^ Cellepora pmnirosa^ CcUnlaria 
eUiata^ and I'tdicellina Belgica. These 1 caniiut liiuj, and I i1ht( fore 
conclude that they have died out ; though if I chuse to disiurb the 
stones and weeds, I might possibly dtteci them. These trifling defal- 
cations do in no wise interfere with the conclusion, that the experiment 
of maDufacturin|; sea-water for the Aquarium has been perfectly sue* 
eessful. [Lime is important to many animals and had better be added.] 

7. Oh$erviUioni^ eeonomieal attd itmaiory^ oit the employment of 
Chemxal Light for artificial Illumination ,* by Dr. E. PRAiinAND, 
F.C-S., (Proc. Bay. Inst, of 6r. Britain, 165a, 319.)— There are two 
principal sources of artificial light, viz., electricity and the chemical 
Ibrce; the latter, however, has been, and still is, the only practical 
source of all artiflcial light Although light can be thus obtained by 
the chemical action of substances belonging to all three kingdoms, yet 
closer observation demonstrates that the illuminating eflTect obtained 
from animal and mineral bodies is primarily derived from the vegeta- 
ble kingdom ; every plant being an apparatus for the nhsnrption and 
concentration of lit^hi and heal from the solar rays, nii i fV r iho reten- 
tion of these forces during its passage through the subsequeul stages in 
the formaiion of vegetable fuel. 
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Until the commencement of the present century artificial light mti' 
derived almost exclusively from the animal kingdom ; but the great 
economy attending its immediate production from bur vast stores of 
vegetable fuel is becoming more and more apparent, and is in fact so 
generally ucliniitLc), as to render more than a mere allusion to tt aadi 
glance at the foi lowing Table« unnecessary. 

Tabl£— showing the comparative cost of light from various sources, 
each equal to 20 sperm candles burning 120 grains per hour eacb, 
for 10 hours, 

«. d. 

Wax, 7 5J 

Spermaceti, 6 b 

Tallow 2 8 

Sperm oil (Carcel's Lamp), . - • • 1 10 
London jjases, B, C, D, E,* - • ♦ 0 4J 

Manchester gas, -03 

London pas, A, - • • - - • 0 2J 

We will iherelbre confi[ie our attention princi|KilIy to the light pro- 
(Sliced from veiiciable fuel, ia considering the ecoaomicai and sanatory 
bearings of artificial light. 

The production of artificial light depends upon the fact, thai at cer- 
tain liigfi temperatures all matter becomes luminous. The higher the 
temperature the greater is the intensity uf the light emitted. The heat 
required to render matter luminous in its three slates of aggregation, 
ditfers gioatly. Thus, soUdsare sometimes luminous at comparativelj 
low temperatures, as phosphorus and phosphoric acids. (A jet of flame 
produced by the formation of these substances was exhibited, and its 
temperature shown to be inadequate to the ignition or even scorching 
of the finest cambric or gun cotton.) Usually, however, solids require 
a temperature of 600^ or 700° F. to render them luminous in the dark, 
and must be heiited to 1000^ P. before their luminosity becomes visible 
in daylight. Liquids require about the same temperature. But to ren- 
der gases luminous, they must be exposed to an immensely higher tem- 
perature; even the intense heat generated by the oxy- hydrogen blow- 
pipe scarcely suffices to render the aqueous vapor produced visibly lumio* 
0U8, although solids, such as lime, emit light of the most dazzling splen- 
dor when they are heated in this flame. Hence, tlioso unscs and va- 
pors only can illuminate, which [produce or deposit solid or liquid matter 
during their combustion. This dependence of H^hi upon the produc- 
tion uf solid mailer is strikingly seen in llie case uf phos{)horus, which 
when burnt in chlorine produces a liglii scarcely visible ; but when con- 
sumed in air or uxygen, emits light of intense brilliancy : in the former 
case the vapor of chlorid of phosphorus is produced, in il»e latter solid 
phosphoric acid. 

Several gases and vapors possess this property of depositing solid 
matter during combustion, but a few of the combinations of carbon aod 
hydrogen are the only ones capable of practical application : these Ist- 
ter compounds evolve during combustion only the same products us those 

* I>ondon gapew, A, B, C, D, E. — Tliese are the gn«e« fnniislud to .n-nTn<'r5 Inf 
five of ike principal London Companiea. For obviuuii reu^^u:^ Uit nauiea ui 
Oompaniet are not mcntkmed. 
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generated in the respiratory process of animals, viz. carbonic acid and 
water. The solid particles of carbon which ihey deposit in ihe interior 
of ihe flame, and which are ihe source ol" liuht, are entirely consumed 
on arriving at its outer boundary ; their use as sources of artificial light 
under proper regulatioos is therefore quite compatible with the most 
ttriogeot flaDStory rules. 

Iq the usual process of gas manufaeture there are generated in addi- 
tion to these illuminating hydrocarbons two other classes of gaseous 
conatitueots, viz. impurities and diluents. With the exception of bisul* 
pboret of carbon and some organic compounds contaming aolphuft all 
the impurities are removed in the usual processes of purification, which 
have now been brought to great perfection ; but the presence of these 
sulphur compounds in ooal gas is very objectionable, and constitutes tho' 
chief barrier to the universal employment of gas in dwelliog-faouses. 
The attention of the manufacturer ought therefore now to be earnestly 
directed K> the discovery of means for preventing the formation of 
these compounds, as it will probably be found impossibie to remove 
them from tlie gas when once they have been formed. 

in addition to traces of these sulphur compQUods, purified COal gas 
coDiains ooly the following lugredieuts : 

Formula. 

^ Olefiant gas, - • - CaHs 
Illuminating i Propylene? - - - «■ CsHs 
constituents. S Butylene ? • • • - C«H4 
^ ( Other hydrocarbons, - • unknown. 

( Light carburetted hydrogen, • CHa* 
IKluents. < Hydrogen, .... H 
* Carbonic oxyd, - CO 

The light emitted duriiig ilie combustion of coal gas is due entirely 
to the first or illuminating class of constituents, which yield an amount 
of light proportional to the quantity of carbon contained in a given voU 
ome ; thus, propylene and botylene yield respectively fiO and 100 per 
cent, more light than olefiant gas, because they contain respectively 50 
and 100 per cent, more carbon in a given volume. 

It would not be desirable to employ a gas containing only loroinifer> 
OQS ingredients, even if it were possible to manufacture such a gas, be- 
cause it is exceedingly difficult to consume* these constituents without 
the production of smoke attendant oo imperfect combustion. A dilu- 
ting material is therefore necessary to give the flame a sufficient vol« 
ume, so as to separate the particles of carbon farther asunder, and thus 
diminish the risk of their imperfect combustion. 

All the three diluents above mentioned perform this office equally 
well; but if we study their behavior Htirinn: combustion wc shall find 
that in a san:itc;rv point of view, hydrogen is greatly to be preferred. 

The two objection":* most frequently urged against the use of g^is iq 
apartments are, first the heat which it communicaies lo ilie auoospliere, 
and, second, the deterioration of the air by the production of carbonic 

• Tfii*! gtts has iistiallv h<'i'n (lesrril)od po«?!C«!«in^ a certain amount of illuinrna- 
lin:^ power, btit :i specitnctj of it brou^'ht from the ptrat;i t>ene;vth Chat Moss, 

Laijca>»hire, showed that a yields no more hght ibaa iiytirogeu or carbouic oxjrtl 
Uten eonsanad from %Jiti4mt bonier. 

Saoom Bianii» VoL XVHI, No. 68.— 8ept» 1664. BS 



Digiti/ca 



298 Miscellaneous Julelligence, 

acitl. N\)w, in I heir action upon the atmosphere in which they are 
consumed, the above three diluents present striking diilerences in these 
I wo respects. « 

One cubic foot of light carbufetted hydrogen, at 60* P. ami 90 in. 
bBrometrical preaaure, conaumea two cubic feet of oxygen during iii 
combufltioo, and geoeratea one cubic foot of carbonic acid, yielding t 
quantity of heat capable of beating 5 Iba. 14 oz. of water from 82° to 
or causing a riae of temperature from 60^ to 80^*8 in a room 
containing 2,500 cubic feet of air. 

One cubic foot' of carbonic oxyd at the same temperature and prev* 
nre, consumes during combustion J a ci bic foot of oxygen, generates 
one cubic foot of carbonic acid, and atibrds heat capnhle of raising the 
temperature of 1 lb. 14 oz. of water from 60° to 66° '6. 

ONne cubic foot of hydrogen, at the same temperature and pressure, 
consumes J a cubic foot of oxyge^n, genpmte?^- no carbonic acicl, and 
yields heat capable of raising the 'omprrnturc of I Ih. 13 oz. of" waier 
from S^" to 2!2^ or ihat of 2,500 cubic leet of air from 60° to 66^-4. 

This comparison siiows the great advantage which hydrogen posses- 
ses over the other dilnonis, pspecinllv over light carburetted hydrogeii, 
winch is evidently u very ui>jcclioiial>lc constituent, and show's that a 
normal gas for illuminating purposes should consist of illumiaai. ng hy- 
drocarbuiis diluted with pure hydrogen. No method is known by 
which a gas of exactly this composition can be manufactured, but a 
very close approximation has been lately made to this normal gas, by 
the employment of a proceaa known aa Whlte^a Hydrocarbm method 
of gaa-maktng. In tbia proceaa the very ingenious principle ia adopted 
of generating the illuroinating conatituenta in as concentrated a form at 
poaatble in one retort, and the diluenta 'constating principally of hydro* 
gen free from light carburetted hydrogen in another. By this arrange* 
ment the diluents can be emplojred for a very remarkable and highly 
interesting purpose ; they are conducted through the retort in which the 
tlluminatiDg oonstituenls are being generated, in such a manner aa 
idly to aweep out those constitneots, before they have time to beco«e 
decomposed by contact with the red hot interior surfacea of the retort, 
a mode of destruction which occurs so largely in the usual process of 
gns-making. This mode of treatment produces a gain in the amount 
of illuminating power derived from a ^\vvn %veighl of coal, et^unl to 
from 50 to upward*? of 100 per cent., whilst the ixicrease in quaouiy o£ 
gas is freijuenlly ^IH) [ cr cent. 

The gas thus manutuclured differs principally from coal-gas made by 
the ordmary process, in iiavmg a large portion of the light carburetted 
hydrogen re[)laced by hydrogen; it is therefore in a sauatorv f> oint of 
view the best gas hitherto produced. This is seen in the following Ta- 
ble, which exlubiis the amount of carbonic ucid and heat generated per 
hour by various sources of light, <^ach equal to 20 sperm candies burn- 
ing at the rate of 120 grains of sperm per bmir. 

Csrbonioscid. BeaL 

* Tallow, .... 10*1 cubic feet 100 
Wax, 



Spermaceti, 



! 



8-3 " " 88 



I 



Sperm oil (CarcePs Lamp), 6-4 " ** 68 
London gases, B, G, D, £» 5-0 47 
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CkiboniA add. UwL 
Manchester gas, - - 4*0 cubic feot 32 

LondoD gaa, A, - - 3*0 22 
Boghead hydrocarbon gai, 2*6 ^ 19 
Leamahago hydrocarbon gas, 2*5 " ^ 19 

Notwithstanding the great economy and convenience attending the 
use of gas, and in a sanatory point of view, the high position which, as 
an illuminating agent, coal-gas of proper composition oceuj^ie^, its uso 
in dwelKng houses is still extensively objected to« The objections are 
partly well founded and partly groundless. As is evident from the 
foregoing table, even the worst London gases produce, for a given 
amount of light, less carbonic actd and heat than either lamps or can- 
dles. But then, where gas is used, the consumer is never satisfied with 
a light equal in brilliancy only to that of lamps or candies, and conse* 
quently, when three or four times the amount of light is produced from 
a gas of bad compositbn, the beat and atmospheric deterioration great* 
ly exceed the corresponding effects produced by the other means of 
illuinination. By using a gns however of nearly the normal composi- 
tion, such as the hydrocarbon ^'•nses above named, it is evident that 
three or four iimcs the light may be employed, with the production of 
no «;rcatcr heal or atmospheric deterioration, than that caused by wax 
candles or the best constructed oil lamps. 

But there is nevertheless a real objection to the employment of gas- ' 
light 111 apartments, founde J upon the producliari of sulphurous acid 
during its combustion : ihis sul[jhiu()i3s acid is derived from bisulphurct 
of carbon, and the ur<2.anic sulpiiur coiupounds, which have already 
been referred to as incapable of removal from the gas by the present 
methods of purification. 

The formation of sulphurous acid can readily be proved and even its 
amount estimated, by passing the products of combustion of a jet of 
gas throdgh a small Liebig's condenser; the condensed product being 
heated to boiling with the additbn of a few drops of nitric acid, and 
then treated with solution of chlorid of bsrium, yields a white precipi* 
tate of sulphate of baryta, if any sulphur compound be present in the gas. 

These impurities, which are encountered in almost all coal-gas now 
used, are the principal if not the only source of the unpleasant symp- 
toms experienced by many sensitive persons, in rooms lighted with gas. 
It is also owing to the sulphurous acid generated during the combustion 
of these impurities, that the use of gas is found to injure the bindings 
of books, and impair or destroy the (ielicate colors of tapestry. 'I'here- 
fore the production of ^i\h free Horn these noxious sulphur compounds 
is at the present njnincj t a problem of the highest importance to the 
gas manufacturer, and oug which demands his earnest attention. 

As it is nearly impossiMe for the consumer to procure gas free from 
these objectionable compouiids, the only meiliud of obviating their un- 
pleasant and noxious effects is to remove entirely the products of com- 
Dusuuij i rum the aparitnents in which the gas is consumed, and thus pre- 
vent them from mingling with the circumambient air. This sut^^c.-iion 
was first made by Faraday, who, for accomplishing this object, con- 
trived the very beautiful and effective ventilating burner' exhibited in 
operation upon the lecture table. This apparatus, which is used at 
Buckingham Palace* Windsor Castle, the House of Peers, and in many 
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public bailding9, may be truly Mid to have brought gaa illumioatioo to 
perfectioo ; for not only are all the products of combusttoo conveyed 
at once into the open air, but nearly the whole of the heat is in like 
manner prevented from communicating itself to the atmosphere of iho 
room. The only obstacles to the universal adoption of this descriptioa 
of burner are its expense^ and the difficulty of conveying the ventiln- 
ling tube safely into the nearest flue without injuring the architectural 
appearance of the room. The public at large will therefore still await 
the rnmoval of the objeclionable compounds in question, by the gus 
manutacturer, before tiiey will universally adopt this otherwise delight- 
ful means ol arnficial liluminalion.' E. F. 

8. Mechanical Action of Heat ; by F. A. P. Barxat; h. — Prof. Dana: 
— An apology is perhaps due from me to Mr. Ixankuic', lor attribuiing 
exclusively to another, in my article on Healed Air,^' setit you iii 
November last, bui [Riblished in March, a formula of iberino-dynanjics 
which was first certainly presented by him in its most complete form, 
and which is as beautiful for its simplicity as it is practically useful. 
It may explain if not excuse my inadvertaoce, to remark that I but fol* 
lowed Mr. Joule in this respect, whose article on the Economical 
Production of Mechanical Efiect from Chemical Forces,*^ republished 
from the Memoirs of the Lit. and Phil. Soc. of Manchester in the Load. 
Edin. and Dublin Phil. Mag., for Jan. 1658, was necessarily referred ts 
in the preparation of mine; and fiad been commented upon by Mr. 
Bankine himself in a letter to Mr. Joule, without his having noticed the 
error. Not having access to a complete series of the Transactions of 
the &. 8. of Edinburgh, 1 had been obliged to send abroad for the vol- 
ume containing Mr. Rankine^s original paper, and had not received it, 
when my article was forwarded to you. Prof. Thompson's paper I had 
however rend in the Lond., Edin. and Dublin Phil. .Majr. for Jnly, Au- 
gust and September, 1852; and also his dpmonstration of the formula 
in (jiK'siuia in llie Lond. Phil. Trans., Part 1, of the s;inie year. In the 
paper tirst iiKMiiioned, the formula is not only dftiuc bif* from tin tx- 
pressioQ cited by Mr. Kankiae in the \&Ht number ot this Journal,*^ vi^., 

1 ri'f 

~=l-s"Js/ fd^. 
H r, » 

but it is actually deduced^ by combining with the foregoing Mr. Joule's 
suggestion thai Curnoi's Function" may vary inver.'sely as the abso- 
lute tempernturps, in expression (12) of the same article; vliich is, 
when VV and H are taken as above to represent the total mo*i\e [tower 
gained, and the mechanical equivalent of the total heal expended, 
severally, 

W_ S-T 

where S and T are the thermometric temperatures of the source of 
heat and of the refrigerator respectively, and E is the reciprocal of the 
numher of degrees between the absolute and the thermometric zero. 
It is evident that ibis, when the synabols employed by me to deaoie 

M a typogtaphicsl error in this caqpreaakni ss given ia the last wmibttU 
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absolute tempenitares aie substituted, becomes 

wiiicii IS the formula ascribed by mc lo Prof. Tiiomp^uii, 

A foot note, however, by ibu wnler of ihe paper, had I sufiiciently 
ailt-nded lo it, wouhi have iijformed me thai Mr. Rankine was inde- 
pendenily iu possession of substantially the same formula as early if 
not earlier; for Prof. Tliompsoa remarks that Mr. Runkine hascommu- 
Dioated to him a formula for the ratio of power obtained to the mechan- 
ical equiTalent of the heat expended, which agrees exactly wiih his own. 

It may be remarked also, that Mr, Rankine had published his formula 
in the Lond. and Edin. Phil. Mag. aa early as July, 185 J, in a note to 
his letter to Poggendorflf ; and had reproduced it tn the same journal in 
February and in June, 1853; so that I could hardly be unaware that 
be had independently originated it. 

I am happy, in making this correction, to express my admiration of 
the ingenious theory suggested and so ably developed by Mr. Rankine, 
to account for the mecbiinica! phenomena of heat. I regard the coin* 
cidence of the results deduced from premises so different as those em- 
ployed by himself and Prof. Thompson, as one of the most beautiful ex- 
amples of the consistency oftruth whirl: history of science furnislics. 

The necessity of a negative constnni, represented hv y in ihe denom- 
inator of I he formula ns fjiven by Mr, Rankine, for teinperatiires deier- 
mined i^y ihe air ibertnometer, was pointed out by him alone. This 
cons?aiit, winch bernmes zero on supposition of the rigorous conformitv 
of flahiic tlind, fit all temperatures, lo the gaseous laws,'' niiil winch 
is always smali, was neglected bv me, partly because 1 took the lunnulu 
directly from Prof. Thompson (Lond. Phil. Trans,, Tart I, lb52), and 
partly because Mr. Rankine had shown it to be too inconsiderable to be 
important to the purpose I bad in hand. 

UniT. of Alabania, July 7, 1864. 

9. Siluria^ The History of the Oldest Knotm Rocks containing 
Organic Remains, with a brief sketch of the Distribution of Gold over 
ihe Earth ; by Sir R. I. MuacHtsoN, G. C. St.S., &C. *S:c. 524 pp. 8vo, 
with 87 plates of fossils. London, 1854. J. Murray. — A work of great 
value and interest 

10. EhmMarp ChemUtry^ Thearetieal and Practical ; by Gsokge 
FowNBa, F.R.S., late Professor of Practical Cberoistiy in University 
College, London, Edited with additions by Robbbt Bridges, M.D., 
Prof. Chem. Philad. CSoU. of Pharmacy, etc. A new American from 
the last London edition, with numerous illustrations on wood. 555 pp. 
!2mo. Philadelphia, 1853. Blanchard & Lea.— This is a most excel- 
lent text-book for class instruction in chemistry, whether for schools or 
colleges. The death of Mr. Fownes left the recent revision of the 
work to the able chemists, H. Bence Jones and A. W. Uofmann of 
London, under whose auspices the last (4th) London edition was pre* 
pared for the press. 

11. Manual of Nnfural History for the use of Travellers, being a , 
Descripiion of the J-'imiiics of the Animal and Vegetable Kingdoms, 
with Kennarks on :hc Practical Study of Geology and Meteorology : to 
which are appended Directioos for collecting and preserving. By A&- 
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TiiuR Adams, M.R.C.S , F.L.S., dec, William Dalfour Bailie, M.D., 
F.R.S.E., and Chaules Barron, Curator of the Royal Naval Museum 
ai Huslar. 750 pp. 16mo. London, 1854. John Van Voorsi. 

12. The Microscope and its application to Chemical Medicine; by 
LovELL Beale, M.B. Liiiidon, Prof, ol I'hysiology and General and 
Morbid Anatomy in King^s College, London. 302 pp. 12mo. London, 
1854. Samuel Highley. — The value of the microscope lo ;iio medical 
man ta begioning to be uoderatood aad appreciated. The Treatise of 
Prof. Beale ta well calculated to inatnict the student in the use of the i 
instrument and in the methoda of diMecting, preparing, and examiaing i 
objecta that may be of intereat to him. After earlier elemeotaiy in- i 
formation, a chapter ia devoted to the injecting of preparattona ; another | 
to the roodea of preparing tiaauea, the kidney, liver, &c, ; oilian to I 
examinations of the brain, nerves, nervous and serous merobraoes, I 
morbid growths, etc, etc. The details are full and have special refer- 
ence to the necessities of the medical man. The work is illastmied 
with a plate of cryatalUne substances, and numerous fine wood-cuts, j 
among which are two large views of microscopes, and figures of the vari- 
ous tissues, cells, morbid growths or deposits, etc., described in the text 

We observe that in the rf^mnrk^: on iho applicfition of a goniometer 
to the microscopo^ it states that ihe simplest method of measnritig the 
angles of microscopic crystals is that of Schmidt." This Mr, Schmidt, 
is Prof. J. Lawrence Smith, late of the Virginia University, and now of 
the Louisville Medical School. 

13. Report on the Geology of the Coast Mountains and part of the 
Sierra Nevada^ embracing their industrial resources in Agriculture and 
Mining ; by Dr. John B. Tkask. Assembly Doc, No. 9. San Francisco, 
1854. — A pamphlet of 96 pages, and not a result of a careful survey. 

14. NaUtral Huierf Rmkm. Bublio, April, 1854. 104 pp. 8vo.^ 
This new quarterly is announced to appear on the let of January, April, 
July and October. The April Number contatna Reviews of wc^ oa 
Science, with notices of the contents of some prominent scientific peri* 
odicals in Zoology and Botany, and the Pfoceedings of Irish seiealiiie 
aooietiea. It promises to be a valuable work. 

15. BihUograpUcdl Nolieet ^ If. Jerom Nid^. 

Methode de CAtsits par A. Laitbent, avec one notice par M. Bior. 
1 vol. in 8^ de 460 pagea. Paris, chez Mallet*Bacbelier, 

TkSorie Crinirale du qfiU djfnamiquea de la Chakur^ par F. Rbice, 
Ingeoteur de la Marine, Directeur de P^cole d*applicatioii du geaie 
maritime.-^. Camot published in 1824, a work entitled ^Refkam 
nor la puissanee moirice du ftuJ^^ It contained some remarkable views 
on the manner of producing motive power with heat. The reasoaiog 
of Carnot was aubjected by M. Clapeyron to mathematical analysis; 
both calculations and reasoning being founded on the absurdity of ad- 
mitting the possibility of creating motive force or heat. The reeeol 
discoveries having deprived ns of oun of the properties considered fun- 
damental by these authors, some writers, as Joule, Thomps^on, Rankine, 
Mayer and Clausius have applied themselves to the fuller investi^'ai on 
of what appeared inaccurate in the relations established by Carnot aod 

Clnpr y i 

^ rcrsuadcd ttint in a!! these researches too much importance hnd been 
given to hypoihebes, liie logical train of reasoning of Carnot being lost 
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sight of, M. Rcech has made the subject complete from a new point of 
view, establishing a formuln in harmony alike with the resnlls of M. 
Joule and those of M. Kegnault. The work of M. Reech has pxcifpfl 
much attention amoncr mechanicians, and it will be studied with mleresL 
by all who are ocf iijued with ilie mechanical properties of steam, worm 
air, etc. The volume la a quarto of 212 pages, published by Mallet- 
Bachelier, Paris. 

The following works have also appeared at the same house : 

Precis dcs mivi ts mathematiques de Fermal et de VarithmeUquc dc 
Diopkante par Brassine, Prof, k Pecole d^artillerie de Toulouse. 1 voL 
8yo.-^P. Fermat, inveotor of the mfioitesiinal calculus, founder of the 
theory of nambers, published his collected memoirs id 1679. These 
remarkable works haviog become very rare, goverameot made in 1843 
an appropriatioo for their reprinl; this project never having been carried 
oat, M. Bmssioe has collected the principal works of Fermat, ^d added 
the correspondeDce between Fermat, Pascal, Digby, etc. The volume 
includes the statements of the propositions which enter into the six 
books of Diophantus, with the observations of Fermat which are very 
rich in fine theorems. This portion presents to teachers an excellent 
collection of arithmetical problems. 

Traile du caleul diferentiel par Vahbe Latrent. 1 vol. 8vo. — 

This valued work is indispensable to all who nre studying the higher 
mnthemRfirs. It serves as ao introduction to the treatises of Cauchy, 
MoigDO, and especially the — 

Traifp de mecanique par M. Dithamel. 1 vol. in 8vo. — M. Du- 

hamel, member of the French Institute, has been for a long time direc- 
tor of the studies of ilie Polytechnic School, where he still holds the 
professorship of mechanics with unquestioned ability. His treatise has 
been very successful among Professors, Engineers, the oificers of ar- 
tillery, and others. 

— Uranographie ou TraiU elementaire d'^astronomie par Fran- 
C(EUR. 1 vol. io 8vo. 6th edition.— This edition is posthumous, and is 
published by the son of M. Francceur. The father who was known 
among scientific men by his vast and varied attainments, was distin* 
l^ished befure the public for his rare talent in exposition. The Uran* 
ography partakes of this happy quality. Without requiring other cal* 
culations than those of arithmetic, and the elements of geometry, Fran- 
emur initiates the reader into the most delicate questions of astronomy, 
and even sets him to resolving important problems. The author has 
also in view the instruction of men of letters. Knowing that poets and 
ofators of ancient time were well instructed in Astronomy, Physics, 
be wished that our modern writers should be equally well taught 
in science, that they might not absurdly employ themselves with ideas 
sti(3gcs!ed to them, which they did not understand, or like certain law- 
yers (ilead for a patent right on some chemical matter which they knew 
a« liule of as the judges. The first hvo p?irts of the book niiL'lu be 
read wiih profit by all ; the third part coulatos calculations, anU is ad- 
dressed to the learned in the science. 

Lecons de Cosmographic par MM. Habant et Lafitti:. 1 vol. 

in 8vo. of 188 pages. — This work has a less general end ; it has been 
got up in viuvv of the new programme of instruction which the govern- 
ment has imposed upgu Colleges, Lyceums, uud ou candidates ioi ad- 
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mission to the polytechnic and na?ftl schools, nod the school of arts and 
manufactures. In spite of the narrowing restrictions, the authors have 

succeeded iti giving a truthful sketch of history, and at the same time 
in delineating the successive developments of the human miod. The 
clear and methodical expositions which characterize the work, render 
it valuable to students and even to professors. 

Chimie photographique par MM. Barreswill et Davanna. 1 

vol. in 8vo, t287 pages. — The authors give ihu theory of photographic 
manipulalioiis, ihe photographic processes on metallic plates, on paper 
dry and moist, upon glass prepared with collodion and with albLimen ; 
the manner of preparing the same ; of employing the reacenls, and of 
making the resuines useful ; the newest and most perfect methods ; and 
finully they treat of engraving and lithography. With the aid of this 
book, the photographer, though liiile acquainted vvitli cheim- l y, is ena- 
bled to purchase safely, and to employ jiui ciously, the best materials. 

— Recherckcs cliniques sur les Kaux- Bonnes par E. Cazl.nave. 
Pamphlet in 8vo. of 100 pages. — The author who is a physician at 
£aux-Boanes (Pyrenees) reports bis observations and the results of bis 
investigations on the diseases which belong to the vicinity of those wa- 
ters. This work is especially interesting to physicians and natumliacs. 

— De$ mesures propres d prcoenif les eolli$ioni nor 
defer^ par M. Covch£, professeur a Pecole des Mines de Paris^ Pamph- 
let in 8vo, 48 pages. Paris, chez Carillao-Goeury. 

Des aceuieiUs 9ur les chemins de fer par E. Witb. Pamphlet 

in 12mo. of 148 pages. Paris, Mallet*&chelier. — These two pamph- 
'lets have been called out by the numerous railroad accidents which have 
occurred in France during the last year. The authors discussivith much 
ability the different methods that may be employed to prevent such ac« 
cidents. M. Couche is chief engineer of a prominent railroad, and there- 
fore well situated to judge of these things ; this is true also of M. With. 

— — SfenariLhinie ou Abrevialion des cnlculs par Gossaet, 1 vol. 
in 12 de I'-iU f)a^es. Paris, Mallet-Bachelier. 

Frobiemc de Malhematiques el de Phjfsique par DuviONAU. 1 

vol. in 12 (ie 140 fKifres. Paris, Mallet-Baclielier. 

Ariihtnttiquc a I'usage des instiluicurs par Finance^ I vol- in 12 

de 236 pages. Paris, chez Mullet-Bachelier. 

Pao' VKf«?v(;s OF the Acad, of Nat. 5^cr. or Philadelphia. Vol. VII. No. — 
p. 72. Bones of Sauriaus from near Ureenville, Ciarke Co., Arkansas (Brimo^aurus 

SrandLs L., Cimolisvsaurus magnus. L., with a plate) ; J. Leidif. — p. 73. Svnop^is of the 
ucoiidea of the United States ; J. L. L$ OmU. — p. 70. Notioe of Bome'CofeopterDQa 
Insects from the Cnllectioiis of tlie Mexican Boundary Commission; L. Le Conir. 
— p. 85. Notice of \\ ih'W species of Sjalmimtu'lm from the Xort^iou^ti'ni part of thft 
United 8tatea ; C. iiirard.-~jx 86. A list of Uie North Aiuenoui iiuloDicls, with Di- 
tgiMMes of new spedeB ; C Girwd — p. 89. A bone referred to Sue Aroerieuue bj 
HtirlaD and named Hailanoe bgr Owen, who made it a tapiroid pachyderm, »hown 
by L i<Ii/ to belong to a niminaiit, and this the Bi»on ta([frnn$. — p. 90. On fo>--ii> 
from South Carolina and Nebraska ; J. Leidy. — p. 91. Descriptions of new Reptjles 
from Oalifomk; S, Hallowell. — p. 97. On a genus and species of Serpent fn>m Hou- 
duraa, pronouoced to ])e new : m. Halhwdl. — |l. 98. On the Gcogniphicel DiBthlm* 
tiiin of Reptil('<», xrith dcscripM«'ns of several species suppti.*;cd t<» be nr\r. .md cor- 
rections of ttiiiiicr |)apfrs; ):. J/id/ou-dt. — p. 1(K5. Descriptions of four new specicjii 
of Viviparuus Fishes froiii Sacruiuento Kiver, mid the Bay of San Franciftco ; W.P. 
CK66ofM.— p. 106. Synopsis of the Dermestidie of the United Stetee \ J.L.Lt (hmie. 
—-p. 113. Syno]»sis ..f the Byrrhid.^^; ./. L. Le Oonie.'-^p, 116. BescriptioDs of new- 
Birds colU'cted between Albuquerque, N. hL, and S?>n Fnndwo^ OeliuNriliei by Ik, 
C. B. li. ixuuuerly aud H. B. MoUhausen, S. F, Jiatrd. 
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Abt. XXXllI. — On the Tides at Key West. Florida^ frmn o//ser- 
vations made in connexion with the United >S((ifps Coast Sur- 
vey : hy A. D. Bacue, *Superinlendent. — CointiKinicaftnl by 
aullinnty of the Trfasnry Department, revised from the Pro- 
ceedings of tlie American Associaliou for the Advaocemeut o£ 
Scieoce. ( VV ah sue Piates.) 

Hourly observations of the tides were made at Fort Taylor, 
Key West, from the 1st of June, 1851, to the 3lst of May, 1852, 
by Mr. J. W. Goss, of the Coast Survey and assistants. The 
tides ebb and flow twice in the tweoty-four hours, but the diurnal 
inequality in height is relatively large, aoioimting at a mean to 
0*65 foot, and reaching, in extreme cases, 0 83 foot.* The meaa 
rise and fall of the tide being about 1-4 foot, a knowledge of the 
laws of the dinrnal inequality by which successive high or low 
waters may dilJer is very important. The corrected establish- 
ment of Key West is 9h. 22m. The curves of Plates 1, 1 bis, 
1 tris, 2, 3, 4, and 5, show the normal character of the tides at the 
maximum and zero of the moon's declination at the syzigies and 
quadratures, and at a mean of declination and six hours of the 
moon's age. There being two tides in the hmar day, the obser- 
vations admit of discussion by the ordinary methods, while the 
large diurnal inequality in height of high water renders it desira- 
ble to pursue the mode which I have applied to the tides at Cat 

* T}^r«>uglmut thin paper the whole diffgrfiT^ of the A.M. aad F. IC tid«t it 

talceQ ilj the diurnal inequalitj. 
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Island (Lonisiana), and Fort Morgan (Alabama. ) The red uct ions 
by ihe ordinary methods thus become the tests of those by the 
other mode. The former were made under my immediaie direc- 
tion by Lieut. Richard Waiiiwnulii, U.S.N., and Mr. M. H. Ober, 
U. S. Coast Survey, and the latter by Mr. W. W. Gordon, as^^isted 
by Messrs. Mitchell. Homaris, and others, of the Coast Surrey. 

The half- monthly inequality in time and height as deduced by 
the usual method is shown in the following Table No. 1. in which 
the first cohim!! contaitis the moon's age, the secoi d the meaa 
lumlidai interval corresponding, and the fifth the height. 

TABUS K<K 1. 





Interval. 


nci£:hi. 


O. 


T. 


O— T. 


o. 


T. 


O-T. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


B. M. 


B. M. 


B. M. 


M. 


feeu 


feet. 


feeU 


0 80 


9 21 


9 21 


00 


634 


G 34 


OOO 


1 80 


9 05 


9 07 


02 


8*81 


6-88 


•01 


2 80 


8 51 


8 51 


08 


625 


c '1(S 


•01 


8 80 


8 41 


8 46 


01 


617 


ti 16 


•01 


4 SO 


8 50 


8 55 


05 


6-08 




•02 


5 80 


8 64 


8 66 


04 


6-00 


6-97 


OS 


6 30 


9 22 


9 25 


03 


5-94 


5-94 


•00 


7 80 


9 52 


9 49 


03 


600 


598 




8 80 


9 59 


10 00 


01 


602 


608 


•06 


9 30 


9 69 


9 68 


01 


812 


6J8 


•06 


10 80 


9 58 


9 58 


OS 


6-22 


8^7 


*06 


11 80 


9 85 


9 86 


00 


880 


8-88 


•08 




9 22 













The mean interval for this table is 9h. 22m., corresponding lo 
the epoch of the 11100116 age of 24 minutes, showing that the 
transit E (of Mr. Lubbock's notation) and not F should be used 
in tlie reduction for theoretical purposes. 

Tlie cofnparison between the results of observation and those 
from tlie Torniula for the half-monthlv inecjiiahty is siiou ii j?i the 
fourth and seventh cokimns, the fourth relerring to the nit* rval 
and the seventh to the heiaht. The difference in ifi'' loeaM is 
inappreciable. D?id, at a maxirnutn, is but live minutes ol mlervai| 
and six hmidredths ot" a loot of height. 

A graphic comparison is made on Plate 2. The valtie of the 

constant (A) of the formula for the interval, tang2»^= (A)s» n 2^ 



l4-(A)cos29 

is 0-325, and of E in the formula for the height A«D+E[(A) cos 
(29r - 29) + cos 2y»] is 0-620. 

The values of the diurnal inequality of high and low water, 
both in time and height, were obtained by comparing the mean 
vahie of the interval and height for the first and second six 
months, with the individual values; they followed closely the 
law of change with the moon's declination. The inequality in 
height of high water at a mean is to that of low wditr Tlj lu 6 1. 
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As the obsorvLiiio!is were only made hourly, and the inequality 
in the interval of liigh vvater is small, the ininnte changes from 
day to day could not be expected to show theniMilves. The in- 
ef|uaiiiies were sroupfd according to ihe different declinaiions of 
lh#' 'ni.oii into ronrieen ireriods, and ihe appn^xnnaie fornnila, 
given by Mr. Lnf)!)iu k'. for Ihe varintmn frotn tin? mean, \vm 
apf>lipd. The agreetneni wnh theory, shown m the annexed 
table, IS very close ; G was taken as I '15. 

TABLE TSo, S. 



Cfjmpanton cf ihe ^umal inequality of high voter ai Key WeU^ wUh the formula 

Gtand' 



MoM*if dacllmtiaa. 


Diurnal i 

Ohfiervpd. 


noqunlily. 

(.'omjnitpd. 






MiDuioa. 




Minutea. 


8 55 


18 


15 


— 08 


7 15 


25 


29 


— 04 


11 80 


48 


47 


01 


15 45 


61 


64 


— 08 


18 55 


74 


78 


— 04 


20 55 


88 


87 


01 


21 30 


UK) 


91 


00 


21 55 


95 


92 


OS 


20 15 


84 


85 


— 01 


17 SO 


88 


72 


11 


18 55 


52 


56 


— 04 


9 15 


8*7 


38 


— 01 


5 15 


25 


21 


04 


S 65 


07 


11 


— 04 








— 28 








-f-29 








62 



The inequalities of time of high water were also arranged ac- 
cording to the moon's age, hnt the agreement of the observation 
wilh the iprniiila is not as cK^se as ni the former case, as nnist be 
the case from the small number of observations, and the variation 
of the inequality following chiefly the law of the dechtiation. 
The !nw of cliange is still evident in the groupiogi aod the plus 
aucl Jiiitius quantities balance nearly. 

1'he discussion of the diurnal inprjuality in height will be re- 
sumed in referring to the diurnal wave, after noticing the decom- 
positioD of the curve of observation into a semi-diurual and diur* 
nai curve. 

DeeompanHon of ihe €Mtrve$ ohMervaiUm, 

As in the discussion presented for the Cat island tides, the 
curves of observation at Key West were decomposed into twn — 
one re|»resenling the seiiii-diurnai and the other the diurnal tide. 
The interval (E), which was in rfie former case assumed to be 
on-^iant, was here treated as variable. Tfie observed ordinates 
being referred to the mean of high and low water of the day as 
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a zero, were tabulated, and the maximum ordinates S and D of 
the semi-diurnal and diurnal curves of sines found, taking (E) 
generally at its mean value. From these the ordinates of each 
curve for the several hours were ohiained, and thence the ordin- 
ates of the compound curves. These were compered with obser- 
vation, and E was next made to vary until the value was found, 
which gave the sum of the difierences of computation and ob- 
servation, without regard to sign, the smallest. 

It was next intended, treating this as a first approximation, to 
take a different zero>point for the semi-diurnal curve, but the 
labor necessary has prevented this idea from being followed op 
thus far, and the agreement of the cumpuied and observed curves 
is quite satisfactory in the cases in which E is not varying too 
rapid I y for safe deductions. The labor and uncertainty of dedue> 
ing E from the observations in the manner jttst referred to is very 
considerable, and, after one full comparison made in this wsy, 
the values will be deduced from theory, and applied to the curves. 

The approximate compound curve was next projected on a 
diagram or suitable scale, and the outline cut from the paper so 
as to apply it to the curve of observation, and thtis to find its 
best position in reference to that curve, and to determitie the 
limes of high water. The work referred to in the paragraphs pre- 
ceding the last is mechanical, hut this latter requires much judg- 
ment, and has been executed hy Mr. W. VV. Gordon. Supposing 
that some discrepancies observed riiiiiht result from a sort of per- 
sonal equation in making these comparisons, a second person was 
engaged to repeat ihem for verification, and the result showed 
that the comparison cotild he depended upon in individual cases 
to wiihin about five muiuies in time m the |K>&iiiou of the maxi- 
mum ordinates. 

SemMiumal Tides, 

The times of high water from the semi-diurnal curves being 

lakcii from the diagrams, are subject to an error, wfiicli Mr. Gor- 
don ebUmateb as \'vo\\\ four to five iDiiiiifes. 'i'lii^^, however, does 
not appear in the linal results, which au^ree as well with theory 
as those fur liie heights, nut, subject to any such error of esti- 
mate. 

The lunilidal intervals and heights found were tabulated ac- 
cordifig to the moon s age, as in the following tables, which con- 
tain (lie result for the first and second six niofiths of the year and 
for the whole year. The tourth and seventh columns contain, 
respectively, the difl'erenc^s in the interval and iieighi drawn from 
the curves, and from the formula for the half-monthly inequality 
reiierred to in the previous part of this paper ; 
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TABLB Ko. 3.— First fix montht. 





lDt«rv«l. 


Height. 














DifTcfflnce. 




a 


C. 


o— c. 


0. 






O— C. 


M. M. 


B. It* 




M, 




ftet. 






0 SO 




8 54 


1 


0-75 


0-75 




0-00 


1 80 


8 as 


8 42 


4 


•73 


•72 




•01 


2 80 


8 29 


8 30 


1 


•64 


•66 




'M 
v« 


S SO 


8 24 


8 24 


0 


•60 


'68 




•02 




8 28 


8 27 


1 


•48 


•49 




•01 


5 SO 


8 42 


8 40 


2 


•46 


•43 




•02 


6 30 


9 06 


9 03 


3 


•42 


•42 




•00 


7 30 


9 23 


9 23 


0 


•44 


•46 




•02 


8 SO 


8 81 


8 80 


1 


•68 


•64 




•01 


0 r?o 


• 88 


9 28 


0 


•61 


•62 




•01 


lo .3*1 


9 20 


0 19 


1 


•68 


•B9 




•01 




9 09 


9 07 


2 


76 


•74 




•01 




8 57 














TABLE Na 4.-^«S^c9fuf monlAt. 


Moon's 


InlerViil. 


Height. 




O. 


u 


u— u. 


O. 


c. 










H M. 


M. 


feet 


feet. 




feet. 


0 30 


8 53 


8 52 


1 


0-78 


0-77 




0 01 


1 30 


8 42 


8 89 


3 


•72 


•75 




•03 


8 80 


8 27 


8 28 


1 


•60 


•68 




•01 


S 80 


8 88 


8 21 


1 


•69 


•69 


•00 


4 30 


8 22 


8 1?, 


1 


•49 


•49 




•00 


5 30 


8 34 


8 :is 


4 


•46 


•42 




•04 


6 30 


9 04 


9 03 


1 


•40 


•40 


00 


*l 80 


0 82 


9 23 


1 


•44 


•46 


•01 


8 80 


9 31 


9 


0 


•68 


•64 


01 


9 30 


9 82 


9 "ibi 


4 


•«2 


•64 




•03 


10 30 


9 20 


9 19 


1 


•69 


•72 


•03 


11 80 


9 04 


9 06 


2 


•71 


•77 




•06 




8 56 















TABLE No. h,^ThevBhoUy9or. 



Jloiia't age. 




Inierval. 






Height. 




0 


C 




o. 


V 




m. M. 


H M. 


II M 


M. 


foeT ~ 


fe«t 


feet. 


0 30 


8 63 




0 


076 


0-76 


000 


1 30 


8 40 


8 40 


0 


•73 


74 


•01 


8 80 


8 28 


8' 89 


1 


•67 


•67 


•00 


3 80 


8 22 


8 22 


0 


•50 


•69 


•00 


4 30 


8 25 


8 26 


0 


•49 


•60 


•01 


6 30 


8 38 


8 89 


1 


•45 


•48 


•02 


6 80 


9 or» 


9 08 


8 


•41 


'41 


•00 


n 80 


9 88 


9 23 


1 


^ 


^6 


•01 


8 so 


9 31 


9 31 


0 


■53 


•64 


•01 




9 80 


9 28 


2 


•62 


•63 


•01 


10 ^0 


9 20 


9 19 


1 


•69 


•71 


•02 


11 80 


9 06 


9 07 


1 


•78 


•76 


•08 




8 67 













Curves showing the result of these comparisons are given in 
Plate 2. The greatest difference for the whole year betweea 
the two sets of results is but ooe minute of time for the intenral| 
and "02 foot in height. 
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The results are in apparent time, the substitution of which for 
mean time was, however, appreciable in but a slight degree. 

There are several small corrections sujjgesled by the hvfMMh- 
esis which has been adopted, bin ihe siuall value ul' the residuals 
renders ihe following of ihecn up unnecessary. To the last 
compiiuuions w<^ have reached no irrealer accuracy than is pre- 
sented by these residnals, and cuuid not safely base auy cuiiciu- 
siuiis on l^ss Ljuatititics. 

The ordinales used in llio iieiiilits arc the maximum ordiuates 
of I he comptuient curves, and not those of h \ii\\ water of the 
cotnp'intid curve; hut it is easily shown that when the value uf 
(K^ wlwn m<isr nearly constant, is, as at Key West, het ween about 
Dine and inne a half hours, this ditf(«rence is niaf»prt'eiable. 

The solar day having been used ni this decc^nipositit^n instead 
of the lunar, the curves are at a mean ivventy-five mmntes behind 
their true place, and the mean Itnntidal interval diti'ers twenty- 
five minutes from the truth ; adding this quantity, it agreeSi as U 
should do, with the former determiuation. 

For the reason just assigned, these nimibers would require cor- 
rection before using them to determine the constaDts. This, 
when made, gives the result as before stated. 

Diurnal tides. 

The maximum ordinates found for the diurnal tides from the 
decomposition of the curves of observatiun were grouped accord- 
ing to the declinations of the mo4)n, by magnitude wiihiii legard 
to sign, as shown in the first and second column of Table No. 5. 

The maximum orduiates may, in this case, be reduced to high 
water ordinates by a very simple process, and thus a comparison 
be established between tins mode of reduction and the ord ^ary 
one. For (K)=:9h. 3Um., the high water ordinate is U Tll, the 
maximum, provided, as in the case at Key West, the time of 
high water may be taken as that of the stiuii-duirnal wave. 

The following table shows the moon's declination, the corres- 
ponding mean maximum ordinate, twice the high water oidinate 
deduced from this, (which is the diufnal inequality from our 
mode of reduction,) the diurnal inequality as usoaily obtained, 
and the difference. 

TABLE «. 



8ine twico moon''tt 


Maximum ordfauitc. 


Tiri€« biffh water 


Diurnal inequality. 




docliiuikw. 




ordinate, (C.) 


<C). 


(C'-C). 




feet. 




feot. 




11 


0-12 


0-20 


01 9 


-•01 


21 


•17 


•27 


•2S 


•01 


35 


•28 


•■14 


•44 


•w 


48 


•38 


•59 


•60 




59 


•46 


•71 


•70 


-•01 


as 


•SI 


•SO 


•79 


-•01 


69 


•64 


•84 


•83 


-•01 






•66 


•65 
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The results are represented in Plate No. 3. 

The statement made above in relation to the high w-ifpr ordi- 
iiates is not true for those of low water, as tho cotisideraiioii of 
thp formula y-C. cos2t4-Dcos(t- E) will show, making !'!>9 
huui-s. The reverse is tlie case if E<9 hours, tfie statement 
applying tiieu to the inequality of low water and not of high. 
At Kf»y West, while tlie htirh watri ineijoaliiy in fjeight is thus 
readily found from the maxinuun ordniale, llie low water presents 
a less accordant result; while at (Jedac Keys just the reverse 
occurs, as should be the case. 

It is plain, also, that changes in the coefficients C, D, and in E, 
will cause the inequalities in times and heights to varyi as well 
as those of high and low water, losing all correspondence with 
each other, as is also well shown in the annexed diagram. Mr. 
Gordon suggests that in the value of (E) will be found the full 
explanation of the peculiarities of the Petropauiofsk tides described 
by the Rev, Mr. Whewell. 

In diagram No. 1, Plate No. 5, E is assumed 9 hours and 
S = D, and the inequality of high and lo«r water in interval and 
height correspond to each other. The same is the case for E 15 
hours. In No. 2, E is 12 hours, and S^D. The inequality in 
interval of high water is Oh., of low water 4h., when that in 
height of high water is 2 feet, and of low water 0 feet. For E, 
18 hours and S^^D, these inequalities would be reversed, that of 
interval of high water being 4h., and of low water Oh., while for 
height the inequality of high water is 0 feet, and of low water 
2 feet. 

Using the high water ordinates, determined as before stated, 
instead of the diurnal inequality in height, from which it has 
been shown not to differ sensibly, the numbers were cuuipaied 
with those of Mr. Lubbuek 6 iuiuiula: 

cfA^B [ (A) sin 2 ^ cos — 9)+sin 2^ COS v] ; 

Neglecting the variations of cos - 9), cos % the coefficients B 
and (A) B were found by least squares for the 8e|>arate six months 
and for the year, agreeing sensibly in the partial and total deter- 
minations. From two years' results, B=0 56 and (A) B = (j- 16. 

The value of (A) thus obtained is, as it should be, the bame as 
deduced frojn the half-monthly inccjiiality. 

The sum ui the sjjuares of the ditference of the numbers from 
the fortnuta. and from the computed fiigh water ordmates, is for 
the year but U 0087 foot; corrected for the moon's parallax, but 
0-0078 foot. 

The individual results are given in the annexed table, in which 
the first column contains tlie moon's age, the second the differ- 
ence between the computed high water ordinates and the corres- 
ponding (^uamiiies from the formula for the variations of the 
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diurnal inequality in height, corrected for parallax, and the third 
the same, as uncorrected for parallax. 







lilt V hi' Iv'llt J 




Diurnal ineq 


),i)ity heifbt; 


Mma^s tge. 


oh*v f vat ion — theory . 


liooo'i age. 


obaerrmtion — theory. 


Corr»ct«iL 


UoeorreeiUNl. 




CoiWBtad. 




K. M 






U. M. 






1) 80 


006 


010 


6 SO 


— <»so 


-085 


1 30 


005 


005 


7 30 




-090 


2 30 


-085 


-030 


8 30 


-065 


-065 


S 80 


-085 


-086 


9 80 


-020 


-o«o 


4 30 


-075 


-080 


10 30 


-nso 


-080 


6 80 


-010 


-070 


11 80 




010 



The residuals are very small, but follow ihe law of the half* 
monthly inequality, as was found, also, from the corresponding 
results of the Cat Island observations. 

The discussion of the value of E, which is in progress, I hope 
to present at a future meeting of the Association. 



Ctianges of mean level. 

The mean level of the water at Key West was seen from the 
observations to undergo remarkable changes from one period of 
the year to another. A comparison of the reductions for the first 
and second six months shows that the high water of neap tides 
of the first period rises actually to a higher level than the high 
water of spring tides of the second. The mean level of the 
high water for ihe first six months exceeds that for the second 
by 0*48 foot. The form of the half-monthly inequality is per- 
fectly regular in each six months. The guage had remained 
undisturbed ; and in seeking for the explanation, it was observed 
that the mean level of the water varied very materially in the 
two periods, there being a change which appeared to go through 
its variations in the course of the year. 

The annexed table shows the heights of high water at the 
several ages of the moon in the first and second six months, re- 
ferred to the same zero. 

TABLE No. 8. 



iMooii** tft. 


Huiuhl or high wuler 


Fint lix month*. 


Bccood aix naoatlii 


M. M. 


feet 




0 80 


6 63 


6 05 


1 30 


•69 


04 


2 30 


•48 


<»« 


8 80 


•88 


6^9t 


4 80 


•31 


•86 


6 30 


•26 


•75 


6 80 


•17 


•72 


T 80 


•28 


•72 


S 80 


•«6 


•V9 


9 30 


•84 


•90 


10 SO 


•48 


6-01 


11 30 


•64 


•06 




639 


691 



Digiti/co by C_ji.jv.Kii^ 



On the Tides of Key West. 



313 



1 hardly supposed that the numbers representing th^se changes 
of level would furnish evidence of the two interestinc luies of 
long period pointed out by Mr. Airy, (Tides and Wavey, I\]ncyc. 
Metrop., p. 355;) they do so, however, and iii the case of the nioon's 
action, wliere the rnuiiber of averages whic h can be brought to 
bear upon a single result is considerable, and ihe observalinns run 
through various parts of tho year, the results bear carrying to 
numerical comparison with the tbrmula. These tides, as far aa 
I am awa»e, have not been developed from observation, though 
certain general analogies pointed to their axistonce. Dividing 
the numbers showtDg the daily level of Ihe water into groups of 
Dearly fourteen day8» each correaponding to the moou's declina- 
tion from the mazimum to the maximuoi again, and taking the 
mean of each set corresponding to the same decliuationi we ob* 
tain a series which is the average of twenty-six numbers in 
which the irregularities of the depressing and elevating action of 
the winds will be eliminated, and in which the 'siin's action will 
be nearly the same. This series presents a tolerable regularity 
increasing- to a maximum at zero of declination, as shown in 
Plate No. 6, curve No. 1. 

Taking the mean level of the water for each fourteen days, 
and dividing the results into two groups corresponding to the 
same d^lination of the snn, north and south, we nave a series of 
Dumbers which, though less regular than the others, also rise 
towaids the zero of declination,, as shown in Plate 6, curve No. 2. 

The results of the first series of computations bear very well 
a comparison with the formula given by Mr. Airy: 
(l'34xsin 2a + 0-6l xsin^a) (cos2i-f c,) 

in which /i and are the dechiuutons of tlie moon and sun respec- 
tively, and I is the latitude of the place, requiring C = 0. Those 
of the second present greater discrepancies and require C = i^, con- 
tradicting the former. Though the weight of authority is that 
in favor of the criterion of the ware theory C— O, the result is 
inconclusive. In either case the whole number involved is less 
than the tenth of a foot, the theoretical lunar tide being 0 095, 
and the measured 0 098, while the theoretical solar tide for C^O 
is 0 046, and the measured is 0 077. 

It may be necessary to remark that for places of low latitudes the 
increase of numbers in the formula corresponds to a fall of the tides. 

The regularity of the winds of this region, the trade winds, 
taken in connexion with the form of the harbor, point also to their 
action as a source of explanation of this change of level. The 
meteorological tables kept while the tidal observations were made, 
famish means for a complete discussion, which is in progress. I 
may remark, now, that winds tending to elevate the water in the 
harbor prevail for six months, from March to August inclusive, 
and those tending to depress it for the other six months, from 
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September to February inclusive. The subject is one in which 
it is difticiilt to come to mimerical results, because the vaiiaiions 
in the force of the wind and the duration both enter into ihe 
etfect, and distant action sometimes causes local effects. The 
whole rise and fall is m u b/ three-(juarleis of a iVuit. 

The mean level ot tlie water deduced from tfie mean of high 
and low water ia each moDth is shown in the annexed table, 

TABLE No. 9. 



.M.>iitli 


Hi ight in feet 


Month. 




June, . - - 
July, 

August, - • - 
September, 
October, - 
KoTember, 


6-60 
•78 
•63 
•93 
•90 
•78 


December, . • • 

January, - - - 
Ff'bnmry, » - - 
^larch, . • - 
AjHlI,- - - - 

May, - 


•n 

-St 

•tt 








i-sf ;"v 



Art. XXXIV. — On the Geo^rapluad Distribution of Crustacea; 

by James D. Dana.^ 

In volume xvi, of this Journal, the author presented a chart 

of oceanic isothermal (or rather isocrymal) lines, for the illustra- 
tion of marine zoological geography, prepared more especially 
with reference to the geographical disiribuiion of Crustacea, and 
taken from his Report on tfie Crustacea of the Exploring Expe- 
dition around the world utider Capt. Wilkes. The folluwnig is 
a brief abstract of the remainder of the Chapter on the Distribu- 
tion of Crustacea ; the Tables which occupy near 30 pages are 
omitted besides other details. 

The lilies on the chart, it maybe here repeated, are lines of 
equal wmn-r (or coldest month) temperature for ilie water, the 
"cold" lini^s being adujited iincause thu distribution of species 
away from the Tropics is limited by cold tcni] eratnre. The 
tempcraturp^ corresponding to the lines are 74^, 68^ (limiiiiip tem- 
]>erature of coral reefs\ 62*^, 56^, 511^, 44^, F. I^tween 
the lines of OS^ F. north and south of the ecjuntor lies the 7or- 
rid Zone of oceanic water temperature ; from the hne of 68^ 
to that of the TemperaU Zone ; beyond the line of 35^, the 
Frigid Zone. These Zones are divided by the hoes into Be- 
gioDs or Sub-zones as foliow& 



L TORRID ZONB. 



1. ToEaio RiQioir <» 8i7»-aoin^ ^4^ and t^bart. 



2. SuBTonuiD 

1. WaBM TKMnaATB 
TfiMPJERATS 

5. SuBi'umaATB 

4. Gold Twunuin 

6. SVMBIOID 



M 



68° to 74® 
62° to 68° 
66° to 
«0» to tS« 
44° to 60° 
8ft*to44*» 



nr. FRIGID ZONE. 
• From tho Avthor'a Report on Crastaoea, (S tola. Uo, tSO and 16S0 
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The reader \b referred to the former paper and map for other 
details, where the Zoological Provinces in these zones are laid 
down, and explained 

The Tables are in two series. The first contains for each 
genus of Crustacea the number of species according to present 
knowledge in each temperaiiire Region or Sub-zone * Tlie sec- 
ond, the number for each gcmis \u each GeoirrupJiical Province. 

We proceed with a summary oi the rebuils presented in the 
£rst series of the Tables. 



I. BRACHYURA. 







Torrid. [ 


Sub-torrid. [ 


Toul of Tor- 
rid (uno. 

r. Warm 

Temperate. 


« 

'a, 
E 


E 

9 • 

a 


CoW Tem- 
perate, 


Sub-frigid. 


5 § 

o • 


'6 

? 






e 


•c 


■e 




S 


<» 










82 


57 


122 


35 


27 


21 


16 


14 


92 


8(2) 


Caocroidea • • * 




167 


112 


229 


22 


26 


23 


25 


8 


69 


8(8) 


Oxapioidea, . • - 




72 


88 


131 


21 


14 


27 


10 




63 






35 


33 


48 


11 


8 


5 


3 


2 1 


24 




Oov3r>toidea» 


• 


o 

*> 


3 


5 




4 


2 


6 


6 


i« 








348 


298 


M6! 


1 91 1 


78 




60 


89 


264 i 





This table contains the number of species of the orders of 
Bracfiyura, according to present knowledge, m each llegiua and 



The following general fads or conclusions may be deduced 
from the Tables of the Brachynra. 

I. The line of division, sefwianrig the Tonid and Temperate 
zones of ocean temperature, following the i^ocryme of 68^ or the 
outer limit of coral reef seas, marks a grand boundary in organic 
life, well excrn[>lified in Crnstacean species. Out of the five 
hundred and tlurty-five species of the Torrid and Subtornd Re- 
giorjs (the Torrid zone,} ilmre are over one hundred now known to 
be corntiiuii to tlie two. Out of the two hundred nud sixty-four 
in the Temperate Rp2:iofis, only thirty-four occur in the 'Forrid 
zone. A large number of genera, containing more than a single 
known species, are confined wholly to the Torrid zone : such are 
Micippa (5 species), Menaethius (9), Huenia (4), Parthenope (3), 
Atergatis (17), Oarpilius ( 13), all the Chlorodinqs, including forty-* 
nine species, nearly all the Eriphinse, including eighteen species, 
Gharybdis (15). At the same time, the species of the Torrid 
and Subtorrid Regions are in many cases equally numerous. Of 
species of Chary bd is, eleven species occur in each of these Re- 
gions; of the Carpilii, eleven are reported from the Subtorrid and 
but five from the Torrid ; of the Meuaethii, five are found in the 
Torrid Region, and six in the Subtorrid, only two being common 
to both. These proportions may be much varied by future in- 

* Since the oeean^a wuUn deereaee in tempemtore w we deeoend in depth, there 
vin be Mine error in the taUee trotn the cold water species thus leasing intoregiooe 
nearer the equator. But thi« crrnr ^ ill luniaiah the niimbrr of bpecie?* regarded aa 
P^n:!iar to th(> roMrr ri lt; niix, uud if elirpioated, the foiiowii^ coQcIuiioiM would be 
null mure stroogijr &u6ttimed. 
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▼estigalions. Still it cannot fail to be evident from a anrreyof 
the tablet, that the line between the Tonrid and Tempeiate xooci 
18 a natural zoological limit. 
IL The Torrid species of Braehyura (Torrid and Subtorrid 

Regions) greatly preponderate over those of the Temperate zoo^ 

the proportion being above two to one. This fact is the siibjed 
of remarks by Edwards, but with different conclusions from those 

which we would deduce, 

III. The Fngid z(»ne, as far as known, includes one species 
peculiar to it, the Chioncecetes opilio. And Slmorhfjnrhus pha- 
laii^iurn^ Hyas araneus, Poriunus pusilluSy Caraniis inaitaSf 
and Cancer paicuniSf &VQ a\\ that are known to extend uuo it 
from the Tern [u'rate zone. Perhafis the Cancer chirosfontis from 
Kauiischaika ( I'tl/ne^ans chiro^oniis of While) ^lluuld be added. 
This may be iu part evidence of ihe lutle exploration hitherto 
made in th*» Kngid vSeas. Vet. after the invesiigaoons uf Beechey, 
Fabricius, Kroyer, Raihke, and oihere, we may be assured that 
the number of s[)ecies is exeeedmgly small. 

IV. Wilhir) the Temperate zone, ihe speciVs are most numer- 
ous in the Wann Temperate, Temperate, and Subtemperale Re- 
gions; beyond this, the number diminishes, being a (/uarier less 
in the Cold Temperate than in the Subtem iterate, and half less 
in the Subfrigid. Moreover, in the last-mentioned region, seven- 
teen out of the thirty-nine species, or nearly one-hatf, occur in 
warmer temperate latitudesi only twenty species being confined 
lo the Region. 

y. In the Torrid zone, the species of the torrid region, amount- 
ing to three hundred and forty-eight, exceed in number iho^ of 
the Subtorrid by only forty-five, although the Subtorrid region is 
not one- third as great, both as to surface and extent of coast line* 

YI. Passing now from these general considerations respecting 
the Braehyura as a class to the several orders, we may look at 
their ratios among these orders and their subdivisions, for the sev- 
eral regions, in order to discover what is the relation of the s|)e- 
cies to temperature, and whether the cold or warm-water species 
are the higher or lower in grade, or whether the torrid or the tem* 
perate zone can clliim species of the highest perfection or magni- 
tude among the Braehyura* 

The following table gives the ratio which the number of spe- 
cies of the several orders in the Temperate and Frigid zones, 
bears to that of the Torrid zone. 

L Maioidca, • • • - - • -lil'S 
9. Caneroidea, - - • - - • 1 : S S 

8. Qrmptoidea, ' * - • • • 'l:?! 

4. Leuco^j^i'k'fi, - - - - - • 1 : 2*0 

6. Corv-">ioiJ( a, - - - - - • - 1 : o J? 

It henre appears that the Maioidea and Corystoitlea are propor- 
tionally much more abiiiidant in the colder seas than the Oan- 
eroidea^ Grapsotdea, or Leucosoidea. 
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If we examine into the subdivisions of the Maioidea and Can- 
croidra, we shall find the difference lu tween the two groups in 
disttkbiit ion more sinkiiigly biougfit out. We shall find, more- 
over, thai buih groups may be divided into a warm-water and 
cold- water sectioU| as below. 



L MATOIDEA. 

1. CX>LD OH XlLMrmAXE Zu^£ SEGTIOtr. 



1. Tnadiide, 

2. Mftiidte, subfiuiuliM^ LtHnmm, 

3. Eurvpodidw, , , , 

4. Leptopodidn, 



Torrid 
. 1 

Pumm^Otkonina, 16 

. 0 

• • • 1 . 



MaiidiT, subfamilies Micij^me^ Cftorinintef I^yrincBf 



17 

Torrid 
16 
11 



Tempetmt* 

•fWCIML 
10 

86 

7 
6 

"60 



S. Mithraddtt, 

8. Tychid«, 4 
4. Periceridw, 43 



b. ParthenopineAt 



IL OANCROIDEA. 



1. 



PlutyonychidiB, 

Portunidfe, anbCunilj PvrtwiwiM, 



Xanthidee, . . • 
£lriphid», .... 
Portuni(la>, rxcludiog the Piiftminm, 
PodophLhalmida^ . 



28 
104 



Torrid. 
0 
2 

, 0 
0 



Totrifl. 
, 129 

44 

, 69 
9 

m 



8 
6 

0 
14 
B 
0 

11 



Tempenliw 
11 

7 

15 
1 

"ii 

Tempe«|t^ 
16 
19 
7 
0 



We have here two singular facts brought out. 

Firsts that the cold-water section of the Cancroidea embraces 
ihoee species that approach most nearly to the Gorystoidea, and 
which we have elsewhere shown to be the towest in grade of 
the Cancrinea. Alt have the lax character of the outer maxilli- 
peds, which is a mark of degradation in the Gorystoids ; and the 
Gyciinea are still nearer that group. Many of the species more- 
over have the hind legs a swimming pair, another mark of degra- 
dation. The Gorystoidea, as before showui are two^thirds cold* 
water species. 

Second, that the cold-water section of the Maioidea coutaiiis 
the species that are highest in grade, and largest in size. It is 

headed 1)^' ilie Macrocheira of Northern Japan, the king of all 
crab^i whose body i>eveuieeu niches ia length and a foot broad; 
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with extended legs, it sometimes covers a breadth <tf eleven feet^ 
and ihe anterior legs or arms are four feet long I* The species 
of the other genera are mostly among the larger of the Maiotday 

and have no mark of inferiority. Such are the species of Mma^ 
Pisa, Ltbinia, Eurypoilius, etc. 

But among the s[)ecics of the warmer section, we find the On- 
cininea and Partheiiopinea, both iiianifestly inferior in grade, the 
former approaching even the Anommnn. and the latter forming 
the passage of the Maioids to the Cuncruids, as has been ex- 
plained. We observe also the Pericerida3 and the Tychidae, all 
very small species, excepting a few Periceroc : the MenaBlhii, Tia- 
riniae, and Acanthonyces, are examples of the group. In addition, 
there are the Miihracidae, which although attaining a large size 
show their inferiority ui tiieir bhorter epistume, shorter body, 
which is sometimes even transverse, and their s[ ooii-i^haped lin- 
gers. In the last character, the Chlorodin?^ among the Cancroids, 
similarly show their inferiority to the Xantliida\ H^hat tliis kind 
of finsrer is such a mark of infononty is appareiU from iis din^m- 
ishing in many species as the adult size of the animal is attained, 
the tendency being towards producing the acuminated ^ger 
found in the highest grades. 

We are hence sustained in the conclusion that the Maioids of 
the Temperate zone are genemlly those that are highest in grade. 
It also shows the congeniality of cold waters to the Maioids, that 
the only Brachytiran peculiar to the Frigid zone is of this giottpi 
We refer to the ChioncBcetes opilio. 

YIL The Brachyura, therefore, although most numerous in the 
Torrid zone, do not reach in this zone their highest perfection. 
On the contrary, the Temperate zone or colder waters are the 
habitat of the highest species. Hence, as the Blaioidea stand first 
among all Crustacea, the highest development of the class Cma* 
tacea cakes place, not in the Torrid zone, the most profnse in life, 
bat beyond the tropics and coral-reef seas, in the middle Tem- 
perate Regions,t 

YIIL The prevalence also of the inferior Oorystoids In the 
colder waters does not invalidate this conclusion, as the fact re- 
specting the Maioids is wholly an independent one ; for these last, 
by attaining their highest perfection in these coldest waters^ de- 
termine the principle as regards themselves, the highest grade of 
Crustacea. Lower grades occur also in the colder waters, wad 
the laws govoiuing their distfibuuoa demand separate study aiid 
consideration. 

IX. Passing a step below the Maioids, we come to the Can- 
croids, and these, Witli tlic exception of the lower Corystoid spe- 
cies, and only one-eighth of the rest, are Torrid zone species. 

♦ Dc ITii.tirs Fauna Japon., Crust p. 101. 

\ On the cuasU of Britain, the CancroidB (ezcludix^ the. swimiaiqg specieSi) are 
4)Qly half M Duouroui as the Maiuids. 
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X. If the Torrid zone is the proper region for the full develop- 
meDt of the Cancroid type, and its heat is needed for this end, it 
is natural that species of Cancroids hke the ForiunintBt Piatj^ 
onychidcBi and CancridcB^ found in the less genial waters of the 
Temperate zone, shoald bear some mark of inferiority ; — and it is 
a fact that they have such marks in tiieir structure. This inferi- 
ority 18 not seen in their smaller size, — for a larger size under cer- 
tain conditions, may equally evince a lower grade, — but in the 
inferior concentration of the life-system, exhibited either in the 
lax outer maxillipeds, the elongation of the antennae and abdomen, 
or in the smaller size or swimming character of the posterior legs. 

For a like reason also, the species of Corystoidea, a grade still 
lower, naturally occur in the cold and ungenial region they fre- . 
qaent 

We hence perceive, that the degradation among the Maioids 
takes place when the species become warm-water species, and the 
degradation among the Cancroids, in the reverse manner, when 

the species become cold-water species ; for the reason that the 
colder waters are the proper habitat for the Maioid type, and the 
warmer for the Cancroid type. 

XI. In the tables of the Maioidea and Cancroidea of the Tein- 
peraie and Ton id zones, page 317, the species are included by 
fmidies and subtainiles, and consequently the peculiarities of 
the genera are not sliowa. In the families or subfamilies re- 
ferred to the cold-water section, there is only ouv warm- water 
genus, VIZ., Dorlm, of the sublamily Ldbininc^; it contains four 
Torrid and one Temperate zone species. 

Among those referred to the warm-waier section, there are the 
following cold-water genera :— 

Bpeei«i in 6p«cicB in 
TonidioM. T«mp»nil* MM. 

PurtheaojMoea, go&ua Etirvnomo. 0 t 

" " Eurjnuiuiubrua, . « 0 1 

Xanthidfl^ ** Psmxaiitha^ ... 0 2 
OsiiMB^ " Onus, . . . S Z 

The species of Caucrinea of the l^orrid zone section, which 
reacti furthest into the TtMii[M rate zone, are (hose of the follow- 
ing genera: — 'Xantlio, whicli has eight Temperate zone species 
out of twenty-eight in all ; Panopeus, which in the same way 
has four out of ten ; FilumnuSf which has sev^en out of twenty* 
two ; and Ijupa^ which has four out of ten. The cold Tempei^ 
ate Region is the highest for each of these genera, excepting 
Lupa and Pilumnus, a species of each of these latter genera ex- 
tending just within the limits of the Subfrigid Region, on the 
coast of Massachusetts. 

XII. The Qrapsoidea, if divided between the Torrid zone and 
Temperate zone, according to families or subfamilies, will fall 
within the Torrid sone, excepting a single family of the Piono- 
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theridae, which contains eight species in the Torrid zone and 
fifteen in the Temperate. Considering the genera, however, we 
find that several among the (irapsidie may he called cold-water 
geij' la. or are about equally divided beiweea the Torrid aod 
Temperate zones. They are as follows : 



Pgeudograpsus, S 

Hetcrograpsttl^ ..... 0 1 

BrachynottH^ .«•... 0 1 

Planefl, ...... 2 S 

Hemigrapsus, ...... 4 6 

Cvrtogrupsuti . • . • • 0 1 

Cniimiiigotthai, ..... S i 



Five nut of twelve species of Grapsus also reacfi into the colder 
seas. Furiher pailicnl.ns will be gathered from ihe tables. 

XIII. The Leucobuids iuclude as cold-water genera ihe foU 
lowiug : 

TonML T«mper«ia. 

Oenw Ebiliii 0 8 

** ]lia» 0 1 

The other genera are roaiDly confined to the Torrid sone ; 
out of the species they contain, siicty-seren in all, forty-eiglit are 
of this zone. Hepahts^ however, contains as many cold-water 
as warai«water species, and the same is true of Darippe^ although 
but one of the species of the latter is exclusively Temperate. 

XIV. The tropics afford not only a larger number of species 
of Brachyura than the tempemte zone, but also a much greater 
proportion of individuals of the several species. Crustacean life, 
of this tribe, is far the most prolific in the warm waters of the 
globe. S[x^cies are very abundant about coial liilaads, far ex- 
ceeding wli It may lie louiid in other resrions, 

XV. The actual mass of Bracliyuia apjsears also to be the 
largest in the tropics, although there are genera, as Macrocheira 
and Cancer, winch have their largest species m the colder waters^ 
and which exceed in size any otiier Brachyura. The Hcuera 
Atergatis, Carpilius, Xanlho, Mcmppe, Zozyrims. Eriphia, ThaU 
amita, Chary hd is, Calappa, besides others of the Tornd zone, 
contain many large species, which are of very conjnioii occur- 
rence : will!!' ihe cold-water conera of Maioids apj oar to be mn'^h 
less prolihc in species, and tlin other genera, though aboimdnig 
in individuals, as Cancer and Lupa, are still b!it few in n'Tmh*^r 
Any vrry exact cotnfiarison, however, ol tfu^ two zones in this 
particular canuot be made without more data than have yet beea 
collected, 

n. ANOUMOURA. 

XVT. The Anoumoura are nearly equally divided between liu: 
torrid and temperate zones, there hfiiii; hardly onc-toif/i in. m 
tornd than cold-water species. Qoly iiiteeu species out of two 
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hundred and tweoty-fiive are commoa to the torrid and temperate 
zones. 

Yet it 18 seen from the table, that if we except the Galatheidea, 
Lithodea, arid part of the Paguridea, the species hardly extend 
beyond the warmer half of the temperate zone. There are but 
BIX known frigid species, and these are of the two last-mentioned 

gronps. 

XV IL The torrid zone and temperate sone sections of the 
Anomoura, are as follows; the frigid zone species being here 
added to the temperate. 



1. TKMPXEATE ZOKS. B1.CTI0N. 

Torrid zone. 



Dromidie, G. Latreillia^ 
Bellidea, 

Bjjgpidai^ AUfunhippa, 

Porcellanidea, 
Paguhdas, 0. Paffuristct, 

JternhardMt, 

QmUheidea> G. 3f>mid4x, 

Orimothea, 



2. TOBBIB zo»E sEtmorr 



JDromia, . 

O|7inopolid0, O. Ctpnopo/ia, 

Cap/i>/ra, 
iUxnmide^ G. Jtaninoides, 



JRanilia, 

Hippidea, G. Aibunita^ 

Hippo, 
Pllg1lridfl^ G. Diog^'fc*, 
Pnffurus, 

Anieulut, 
(^ibanariuM, 
Canedhu, 



0 
0 
0 
0 
0 
0 
0 
ST 
S 



0 
0 
0 
6 



Tempente soae. 
8 
8 
% 
1 
1 
S 
10 
80 
6 



1 torrid and 
4fiigid 



Torrid zone. 
1 

8 
I 
8 
1 
1 
1 
1 
8 
5 
8 
6 
U 
8 
1 
19 

11 
10 



29 

8 
8 
1 
4 



Temperate soae. 
0 

8(1 tORid). 

0 
0 
0 
0 

0 

8 (2 torrid). 

1 (1 torridl 

2 (1 torrid). 
2 (2 torrid). 
7 (1 torria). 
0 

0 
4 

0} 
1 



Ceiiobtiifia', 

The Dromidea and Paguridea have one^/Aird to anefourth 
more torrid than cold-water species* 

The Ranin idea and Hippidea are mainly tropical. The two 
extra-tropical species of Raninidea occur only in the warmer of 
the temperate regions, and ihe species of Hippidea in the tern* 
perate zone (eight out of the whole nnmber fourteen) have 
pmong them four that occur also in the tropics. 

Smom Bmajm, VoL XVIQ. Ko, Si^Hor^ 18M. 41 
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The Lithndea belong to the colclcst temperate regions, alioimJ- 
ing especially in the suLfrigid region. The Galatheidra are 
mainly of the temperate zone; there are five knuwii loniti sfie- 
cies, and seven tern|u i ue, the latter periamnig to the colder sca^. 

The genus Pomllana has but two-thirds as many species ia 
the temperate as in ilie torrid zone. Yet the subtemperate region 
contains hnt one less than the snbtorrid, and some of the largest 
species of the genus occur here; wliilc, on the contrary, the 
torrid-zone species are quite small. Although, ilierelore, Purcei- 
lana may rank as a torrid zone genus, if we consider the relative 
number of s)>ecies iu the two.zoues, U is more pro|)eriy a tem- 
perate zone genus. 

The Paguridea range through both the tropics and temperate 
zone, even passing into the frigid zone. Bernhardvs is mainly 
a cold-water genas, while Pagiirns, CalciDUS, and Chbanariiis are 
mostly torrid genera. Pcigums has seven out of twenty*ODe 
species in the temperate zone. But it is in the torrid zone where 
the species of the largest size occur ; the extra-torrid species be- 
long almost exclusively to the Mediterranean. The species are 
exceedingly prolific iti the tropics, far exceeding what occurs as 
regards any Paguridea in the temperate zone. 

XVIiL It was found in the Brachyura, that the highest spe- 
cies among the Matoids, and the highest of Crustacea occur in 
the extra-tropical regions ; and that as we descend to the Can- 
croids, the species become mainly tropical; moreover, as we 
descend among the Cancroids (the type of which is tropical), 
there is in general a return to the less genial colder waters^ as 
exemplified in the true Cancers or Cancridas and the Corystoidea, 
tliese last being mainly cold-water species. By these steps we 
find the more degraded forms among the Brachyura occurring in 
both the colder and warmer waters. We cannot therefore ex- 
pect that the Anomoura, which are properly Brachyura of a still 
lower grade, should be arranged according to rank in one zone in 
. preference to ih(; other. And it is a fact that the genera of higher 
species occur aljont (M|ually in the two zones. Latreillia, but a 
single step below the Inachidfc, is A^md in the waiaier temperate 
regions ; and Dromia, a litilc lower, has three-fourths of its sjxj- 
cies in the tropics, iriouiola, again, has been found only iu the 
temperate zone. 

Among the Paguridea, the Bernhardi or cold-water species are 
probably the superior in rank; and the Lithodea, which are a 
grade hisiher still, are from the neighh'^rhood of the frii^id zcn*''. 

Th(? Hippidea, winch we have considered as in the Coryslcnd 
series, but below the Corystoidea, are mostly iVtMU wanner waters. 

The most bulky forms amon^ the Anomonra are found in the 
genera Liihodes. Ranina, and Dromia. 'i'he conmion lianinn 
dentata has a leugtii of ^ve inches iu the iapan Seas, while m 
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the wai 1 11 I /ist Indies (at tho Moluccas), as De Haaii states, four 
inches is the greatest ieogth. 

in. MACROURA. 

XTX. The Macronra, according to the lable, [sec Report,] are 
nearly equal! v flinded between the torrid and exira-lorrid zones, 
the forincr uictnding one hundred and forty-seveo species, and 
the latter one hundred and hi ty- three species. 

In the table we have not included the fresh-water AstacidEe, 
as we are treating only of marine species. Yet in a compari- 
son of numbers between the zones, these should be brought in. 
They are about thirty*8ix in number, and all, excepting perhaps 
one, belong to the temperate zone as regards the temperature of 
the waters they frequent. With this addition, the numbers be- 
come 147 for the torrid zone, and 189 for the extra-torrid. Sixteen 
of the cold-water species are common to both the torrid and tem- 
pefate zones, and twenty-nine occur iti the frigid zone, twenty- 
seven being peculiar to this zone, l^his is strikingly in contrast 
with the Brachyura, of which two-thirds are torrid species, and 
only fire or six are known to extend into the cold zone, of which 
but one as far is known, is confined to it. 

ZX. The Thalassinidea are mainly extra-torrid species. 

The Astacidea are divided between the warm and cold seas ; 
the Palinuridte and Scyllanda being mostly of the former, and 
the AstacidsB almost exclnsively of the latter. 

The Garidea spread largely over both zones; but extensive 
groups are extra-torrid, and some genera contain many frigid 
species. 

The Penaeidea are mainly of the torrid zone. 
The exact raiius iinv he gathered from the tables. 
XX [. The geogiajjiiical relations of ihu ^subordinate groups 
are ^huwu iti the following table. 

1. miPiKiiB ASD imroiD Monm nxmow, 

Spactoi In tli« 8p«elM in tb« TenjMr. 



ToTfM man. at* «id FrifM «M«a. 

ThaliiMnid«% .... 6 IT 

Aitaddea, .... 24 60 

A'^taridfp, , ,1 , 4S 

Scvllaritlw, G. Aretm, . 0 1 

pRluiiirid®, a. Pa/MMHtH^ . S S 
Ctoidca. 

Cramrnnidro, • • S 2S 

Aiyula9, O. Ephtfra, • . 0 S 

PaloifnoDidic. 

AlpheiDiB, G. BHrnitt, 1 4 

Aiope, • • 0 1 
AtnanoM, . 0 1 

Mippolytt, . . 8 87 (19 frigid). 

Paodalins. O. Pandaltu, .0 4 (2 frigid). 

Pabemoniiue, O. Ctypkicpt, • 0 1 
Pasiph:. irl f, O. Putipkma, . 0 8(1 frigid). 
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8. vrauD MMn OKmoK 



8p«cie« in tbo Fppcici in tb« Ti-r;;]Kir- 
Tomd aaam* M mkI Fngid xonc*. 



S^Harids, except Arctut, 



10 
12 



8 
1 



Oftridea. 



Atyinee, • « 

PiJasmoQidae. 

Alpbeinje. G. Afphrua, . 
PAUemooina, G. Fontonta, 



81 

4 

8 
1 

3 
2 

88 
1 
8 

10 



8 



8 

0 
0 

0 



1 



OplophorioB^ 



ffmjriliif, 

Anchistia, 

Palaemonella^ 

Palwnon^ 



0 
1 
18 



19 (1 fr%id)L 



« 



XXII. Considering the Scyllaridie and Palinuridse as the Ma- 
cronra highest in grade, this division of the Pod ophthalmia ap- 
pears at first to have its superior developments in the tropics. 
But it may still be questioned whether this is ahogeilier iriie. 
The Paliuuridae inclu(Je two genera, one PalinuruSy mainly a 
cold-water genus, the other Paimlirus, a warm-waler or Torrid 
zone genus; and is the Torrid zone genus ihe superior in rank, 
as should be the case, if the tropics are the most congenial to the 
highest Macroural developHiijois ? Halinurus has the onier au- 
tennos nearly in contact at hase, and the flagella of llie inner 
antenna) are very short ; Paytidirm^ the warm-water genus, has 
the outer anteunfe remote at base, and the flngella of the inner 
antemise very long. The genera are thus characterized liy marks 
analogous to fhose that distinguish the higher and lower s[H3cies 
among the liracliynra, or that exhibit the superiority of the 
Brachynra as a class over the Macrinira ; and if such evidence is 
here to be regarded, the cold-water genus, Palinurus, is the higher 
m rank. Moreover, the aspect of the Palinuri, the harder sheil 
and more compact body, strike the eye at once as indicating their 
higher character, in size, they are not at all inferior; they even 
exceed the Panuliri in bulk if not in length. • Among the Pa* 
linuri, one species is afforded by the warm seas of the West In- 
dies; biu it is not half the size lineally, of the Lalandii of the 
Cape of Good Hope, or Ihe viUg€ui$ of the Mediterranean, both 
gigantic species, sometimes a fool and a half in length independ- 
ent of the aiitennsB. 

The Asiacid®, the remaining family in Ihe tribe Astacidea, Is 
confined almost wholly to the colder waters, and the species are 
nnmerous. 

Among the Caridea, the Crangonidtt certainly have the prece- 
dence. The fact that the first pair of legs have perfect hands, 
while the other legs are veigifocm, shows a lelalioa to the BiBcb» 
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yura, which is evidence of superiority. These Crangonidru, thus 
the highest of the Candea, are ahuost exclusively cold-water 
species. 

In the fauiily Palsemonidfc, some genera have the anterior it^^s 
furnished with stout hands, wiiile in otlitus the second is ilie 
stout chelalL! f>;iir. The lorrner, lor the reason jnst alluded to 
while speakuig ol llie Crangonida3, and elsewhere further ex- 
plained, are superior in rank. It is among these genera of this 
stiperioi- urade, the Alpheiurr, that we find the cold-water and 
bur* ai species. The genus Hip}»(^lyte alone contains thirty-seven 
coid- water species, nuieieen of which are of the Fngid zone^ 
and there are only eight torrid species. 

On the contrary, among the PalaemoninaB, the inferior group, 
there are forty-six torrid to twenty-two extra-torrid species; and 
^miy ooe of the latter is boreal. Species of Alpheus are common 
in ihe tropics about coral-reefs; but the largest species of the 
genus, two or three inches long, occur beyond the tropics. 

The Penasidea, the lowest of the tribes of Macroura, are mainly 
tropical. Yet, the very lowest species (like the lowest Brachyura) 
occur partly in the colder waters, or even in the Frigid zone. 

XXIiL Comparing the torrid and temperate species of Ma- 
croura, we are led to conclude, that the latter are probably most 
numerous in individuals, and the most btilky in mass. Except- 
ing the Panutiri, Scyllari, and some Paleemons, the tropical spe- 
cies are smalt, and moreover, they are not particularly abundant 
about coral-reefs. The species of the torrid genera, Pontonia, 
(Edipns, Harpilius, Anchistia, Palsemonella, Hymcnocera, and 
Atya, are all quite small, the greater part not exceed ir)g an inch 
and a quarter in length ; moreover, the tropical Alphei are also 
small species, as staled above. The Peiifieidea are partly larger 
species. Contrast these particulars with the facts as to the genera 
of the Temperate zone. Palinurus, Astacns, Nephrops, Parane- 
phrops, Ho[iiaruii, ArcUis, Ciaugon and itie related genera. Hip- 
po! yte, Pnudalus, Cryphiops, contain species mostly of large size, 
and the adult Homari and Palinuii are not exceeded iu weight 
by any other Macroura. 

The Thalassinidea, which belong almost exclusively to the 
teinfKJiate regions are smallest in the warmer part of the Tem- 
perate zntie, and larger in the middle and colder part. A Puget 
Sound s{>ccies (snbliigid region) of Callianassa (C. gigas) is at 
least tour and a haif inches long, the C. nncinatu of Chili, five 
inches, and the Thalassina scorpionides of Chili, six inches. 
The facts respecting this subtribe, added to those mentioned 
above, strrnirMicn much the conclusion, that the cold-water gen- 
era have the largest species \ for ail the species are over au inch 
aod a half in length. 
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IV. ANOMOBRANCHIATA. 

XXIV. The Mysidea, to which the Peneeidea are related, are, 
to a considerable extent, cold-water species, although many are 
fonnd also in the tropics. There are among them twenty torrid 

species and seventeen exlra-tonid species. 

hi the Si[niIloidea we have an example of an inferior grade in 
a large lax body, wiili a small head and long abdomen ; and they 
rernnid us of overgrown larval forms, or species vegeialively en- 
larged beyt^nd the normal or most efficient size. In this partic- 
ular they have sotiit; analogies with the earlier forms of life. 
They are fonnd mostly within the tropics. Twenty-four of the 
SquiiiidaR are torrid zone s[x?cies, and only seven pertain exclu- 
sively to the Temperate zone. Of the Erichthidce, twenty-one 
out of twonty-two species are reported from the Torrid zone. 
The Aniphionidea, a related groiip, include seveoteen Torrid 
zone species and two of the Temperate zone. 

{7b be emUinued.) 



Abt. XXXV. — Notes on Map Projections .•* by Lieut. K. 
HanT, Corps of i:^ugLueerS| U. A. 

MAP PaOJfiCTlONS CLASSIFIED AMD DEFINED. 

That department of descriptive geometry, or analysis, which 
treats of map and chart projections, has to deal solely with the 
terrestrial spheroid, and especially with the representation of the 

parallels and meridians subdividing its surface. As all localities, 
bolli on land and sea, are most readily and generally di rer rnined 
by latiiudt: and longitude observations, so it is the niusi available 
and uiuvxiscil uicihod, in constructing maps, to refer all positions 
to meridians and parallels as coordinate lines. 

If we conceive the earth's surface reticulated by a complete 
framework of parallels and meridians, it is then ihc specific and 
umlorm object of all modes of projection to represent these lines 
on a plane surface, in the most advantageous nKuiner. But, as 
the spheroid is incapable of direct development on a plane, it only 
remains to present, in projection, the i>>s( ap[)roxuTiation to simil- 
itude in form, relation, and proportional area in tixe parts of the 
earth's surface to be represented. 

Ptolemy, Lambert, Euler, Lagrange, De Tlsle, Monge, La 
Croix, Puissant, Henry, Gauss, and others, have treated of pro- 
jections in more or less detail, and some of them by methods oi 

* Extracted with modificatbas from the Coast Survey Report for 1S5S, in which 
it also iacluded the ronnulae for poljoonic projectioiii^ mtll (ml tdUat and ft dMUip" 
tioo. TbaXabletmiflkeforUieeDtiraUutedStatatondtlierft]^ 
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the highest grasp and compen.* This general problem has led 
to the following modes of projections, (all teclinically, though 
some quite incorrectly so called,) each of which has been used, 
end most of which possess advantages for some descriptions of 
maps or charts. This classified synopsis will serve to show more 
precisely the relative value and' precise character of the polyconic 
projection* 

f Orthographk. 



Class I. — Perspective pro- 
jections 00 plaoesi 



Globular, or equidistant. 
Stereographic 
Onomonie, or oentnL 



GLaw IL-^Derdoped per-^ 
•poctire projectioni^ 



^ By a tangent cy lioder. 
By a aecaoi eyliiider. 



Class TTT^^ — Projections by 
deveiopuig elements^ 



oone. 

^ By A aecant oone. 

Cftssini'a. 
Flamstea<r<». 

Bonne's, ur the modified Flam&tead'a. 
Polyconic, (U. 8. Coast Survey.) 



r The flat chart, with equal latitude degrees. 
Cum rV.— FrojectioiH eon- f Tbe Sat cbart, with latitudeftssradiua X sine of UititiMle. 
formed to some arbi-s De Lorgna's. 



tniy condition, 



I'toleiny's modified oooio* 
^Mercator's. 

CLASS I. 



All simple perspective piojcciions are made by supposing the 
eye at some particular point, and the plane of prt^jecliou or rep- 
resentation to be pierced by all the rays, or rays prolonged, be- 
tween the eye and all points ol ihe parallels and meridians. The 
curves composed of all these piercing points of rays conslitnte a 
pei-spective projection. A projection is practicable for any possi- 
ble position of the eye or plane, (except when the eye is in the 
plane,) but only a few among this infinite uumber of perspecuves 
are convenient or eligible for construction. 

In the orthographic projection the eye is assumed at an infinite 
distance, and the projecting rays are parallel lines to which the 
piaiie of projection is perpendicular at any point desired. By this 
method circles are projected into ellipses, and the outer parts of 
the projected heniisphere are very much crowded. 

In the globular or equidistant projection, originated by La 
Hire, the eye is placed at a distance from the centre of the earlh 
=s Radius + sine 45^ = v^^) radius; The plane of projec* 

* Rtiference on this 8ul)joct may be made -vrith advantan;c to the following general 
treati'»es: Puissant, " Traito de To|K)irraphie»" 1806 ; Uenry, "Mcmoueiiur la pro- 
jcctioo des Cartefl," 1810 ; ** Memornd du llepot de k Ouerre," tome tl and vr ; La 




1838; "lattrow's Astronomy," 1812; Xiamen's " Astronomy and Geodesy, ' lb-4{> ; 
JadDNo's " duutogruphy," in **Hanuiil of Qeographical Science" 1852. 
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tion passes through the centre perpendicalar to the eential ntf. 
This projection obviates the orthographic contraction or crowd- 
ing and the stereographic exaggeration in the outer rim of a pio- 
jected hemisphere. 

In the Btereographic projection, the eye is taken on the surface 
of the earth at the pole of the great circle used as a plane of pro- 
jection. Circles are stereographically projected into circles. An 
increasing exaggeration of parts from ihe ceaire outwards is its 
great defect. 

In the fj^nommiic or central projection, the projection is on a 
tangent })lafie — the eye is taken at the centre of the sphere, 
(iroat circles are gnomonically projected into straight lines, and 
all small circles into curv^es of the second order or cotiic sections. 
The entire hemisphere caiiiiul ihus be projected, and the [u rtioos 
become rapidly exaggerated iu receding Iram liie taugeui points. 

CLASS II. 

Instead of projecting directly on planes, an intermediate cyl- 
inder or cone is employed in this cla?s to receive the projection, 
winch is then developed or rolled i»nt on a tangent plane. The 
cylinder and rone being the only surfaces which can be develoj-ed 
by sim()le rolling oiit, arid wifhout elementary resoiuiion, this 
class always reijnires the anxiliary use of one of these snrfaceS| 
which may be assumed, subject to several different conditions. 

The projection on a tangent cylinder for development is made 
by placing the eye at the centre of the earth, and projecting the 
parallels and meridians on a cylinder tangent around the equator. 
On development, the parallels and meridians are found projected 
into perpendicular straight lines. 

A secant cyUttder may be so determined that the entire area of 
the spherical zone projected shall be exactly equivalent to iis pro- 
ject ion* These methods are limited in their advantageous ap> 
plication to a moderate equatorial belt. 

In projecting perspecti^ely on a tangent cone for deve)opment| 
the eye is assumed at the earth's centre, and the cone is taken 
tangent around the middle parallel of the zof^e to be projected. 
On developing this cone, the meridians appear as straight Itoei 
radiating from its vertex, and the parallels as circular arcs concen- 
tric aronnd this point, the middle parallel being in its true length. 

A secant cone may be taken which will give two parallels of 
correct length in the development, and much reduce the distort 
tion of the extreme belts. This method of Ptolemy was revived 
by Mercator, and was used by Ue Lisle iu his map of Russia. 
Mnrdoch proposed to make the area of the conic frnstnm used 
etpial to thai of the projected spheiicai zone — a good condinon, 
though inconvenient in construction. De Lisle proposed to use 
a cone, ihrungh tlie hmitiug parallels. Euler proposed and de- 
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termiiipfl I'ln mnn ivhich cqnali7<^s the errors and distortion on 
thf^ ceuiral and the two limiting parallels. The use of two conic 
frustums — one for the north and oae for the south half— has also 
beea attempted, and advocated. 

CLASS III. 

The class of projections in which portions of the splierical 
surface are developed by being resolved into their differential ele* 
ments, which are successively developed, is characterized by a. 
peculiar elegance, and is of the highest importance. By this 
means, any portion of a spherical or spheroidal surface may be 
reconstnicted on a plane with the most perfect attainable preser- 
vation of the relations and dimensions of its parts. This class 
of projections is far the best for representing limited areas, and 
can even be extended with advantage in some forms to mappe- 
mandes, or maps of the entire earth*s surface. 

Cossmfs projection is made by first developing the central 
meridian of the area for projection into a straight line. A series 
of prime verticals or great circles perpendicular to their central 
meridian is passed at elementary distances along the meridian arc, 
all of whicn circles intersect in the spheric poles of the central 
meridian. These divide .the surface into elementary rectangular 
isosceles triangles, or sectors, basing on the meridian elements. 
When the meridian is developed, these elementary triangles are 
conceived to be carried with it, and then to be severally developed 
into plane triangular elements. Tlic elementary oj^ning out be- 
tween these developed areas may be neglected for some distance 
from the central meridian. Accordingly, a series of perpendicu- 
lar straight lines through the sraduations of the developed central 
meridian is taken as a subsuuuu for parallels, and may be used as 
far as the opening out between elements can be neglected. Gas- 
sini's Map of France is tbns projected : but, as iis inaccuracy on 
the extreme east and west slieets amounts to 150 tdisrs in 40,000, 
the use of this projection is not to be recorniri( nded tnr areas thus 
extensive. Du Sejonr has developed the llieory and rormuias of 
this methnd. As parallels of latitude do not enter, the latitudes 
of places must be derived indirectly, except on the central me- 
ridian. 

FlamstecuT s projection is based on a resolution of the earth^s 
surface into elementary zones or rings by parallels of latitude 
taken at successive elementary distances laid off along the central 
meridian of the area to be projected. Having developed this 
ceatre meridian on a straight line of the plane of projection, a 
series of perpendiculars is conceived to be erected at the element- 
ary distances along this line. On or between these perpendicu- 
lars the elementary zones are conceived to be developed in their 
correct relations to each other and to the central meridian. Each 

SsooifD SsEOi. Vol XY III, No. 5i.P-iroT^ 1 S64. 42 
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zone being of uniform width, occupies a constant bfeatith along 
its entire developed length, and consequently the area of the 
plane projection is exactly oqual to that of the spheroidal suriacc 
thus developed. This demonstration applies directly to an analo- 
gous plane development of the surface of all supjxisable surfaces 
of revolution, be the generating' meridian curve what it may, and 
even though the creneratrix be one of double curvature. The 
meridians of the developed spheroid are traced through the same 
points of thp parallels in which thpy before intersected iheni. 
They all cut the jtaraliels obiiquely, and are concave towaids the 
central meridian. Thus, while each quadrilateral between f>ar- 
allels and meridians contains the same area and points after de- 
velopments as before, the form of configuration is considerably 
distorted in receding from the central meridian, and the obliquity 
of intersections beiween paralleb and meridiiaiis grows to be 
highly unnatural 

Bonnets, or the modified Flamsimtd^B projection, to a great 
extent obviates this defect. It is the same as Flamstead's, ez^ 
cept that the elementary zones, instead of being developed on 
right iines, are roll e l out on concentric circular arcs described 
from the vertex of the cono tangent along the central parallel for 
their common centre. The great importance and wide use of 
this method induce a more detailed treatment of it under a sub- 
joined heading. 

The polycame profedion, being that for which the Coast Ser- 
ve y tables are prepared, will be specially explained further on in 
its proper place. 

CLASS IV. 

In addition to the perspective projections, the developed per- 
spective, and the elementary development projections, there is a 
class in which some extraneous, arbitrary mathematical condition 
is imposed, giving rise to constrained or distorted delineations. 
The assumed condition is usually due to some practical con- 
sideration. 

The fiat'^JiaH projection, with equal UuUmde degrees, is a rude 
method once much in use for charts. Two sets of equidistant 
perpendicular lines, composing a series of equal squares, weie 
arbitrarily assumed as parallels and meridians to which all local- 
ities were referred by latitudes and longitudes. Hence resulted 
a gross distortion of figures, areas, and directions. 

Another flai*chart projection was sometimes used, in which 
equidistant straight lines served as meridians ; and for parallels a 
second set of straight perpendiculars at distances from the ei]uator 
c(iual to those of the respective terrestrial parallels for which they 
stand. This is a radial projection on the circumscribing cylin- 
der tangent along the equator, the radn of parallels being the otdy 
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projecting lines. Hence resulted a very distorted picture, but one 
iQ which each quadrilateral contains ao area eqaai to and corres- 
pondiog wiih its spherical correlative-^ direct result of the rela- 
tion between the sphere and circumscribing cylinder. This was 
the sole recommendation of the method. 

De Lorgnd's projection is chiefly employed as a polar projec- 
tion of a hemisphere, for which use it is well adapted. A circle 
is determined equivalent in area to the hemisphere to be projected. 
Radii diawn to the graduations of its circumference represent 
meridians. A radius, graduated into ninety equal parts, is some- 
times used as the latitude scale ; but the chords of the polar dis- 
tance of the parallels should be always employed. Hence results 
equality of areas between the projected and resultant quadrilate* 
rals in general. Outlines are traced by latitudes and longitudes, 
as usual. For projecting a polar hemisphere, this method is most 
excellent, as rectangular intersection is combined with conserva- 
tion both of figure and area. 

Ptolemy^ s modified conic projection is made by using the con- 
centric parallels of the pure conic development, and tracing curved 
or elliptical r7iL'ndians across those la place of radial hnes. By 
turiiniir the convexities of these cmves from the central line, and 
by skillful choice of curves, much of the distortion due to the 
extension of extreme parallels in development is obviated. This 
projection has been much used for maps of Asia, Africa, and 
America. 

Mercator's projection is truly invahiable for navigators in lay- . 
ing long courses when out of sight of land, as these courses are 
always straight lines on the chart. Meridians are represented by 
equidistant jmrallel straight lines, and the parallels by a perpen- 
dicular set of parallel straight lines, whose distances from each 
other increase from the equator towards the poles in precisely (he 
same ratio as the conospoiiditi^ longitude degrees diminish. This 
projection results Irom tlic development of a cylinder tangent 
along the equator; the meridians being projected on their tan- 
gent elements, and the parallels being assumed as circles of right 
cross section at distances from the equator equal to the meridian 
arc of latitude divided by the cosine of the latitude — the earth's 
compression being neglected. By this means the relation of 
length between the latitude and longitude measurements on the 
chart is preserved uniformly the same as it is on the earth's sur- 
face. Tables of the increasing degrees have been computed^ and 
are in general use for laying down parallels. Distances and areas 
are increasingly exaggerated and distorted as this projection is 
pushed towai^s the polci making the scale very variable from 
point to point of an extended chart ; but as the navigator com- 
pates his distance run, this variable scale is not by any means so 
serious a defect as to otbet the invaluable ftcility with which 
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Mercator s principle enables him to run directly from one point 
(u another. For the polar portion of the eailh ia which this 
projection totally fails, a central projection can be used to some 
distance. A projection on Mercator's principle uiight be made 
relative to the prime meridian instead of* the equator, its prime 
verticals serving as th^ e^piifhstant parallels, (as in Cassim's) and 
the circles parallel to the prune meridian l)eing projected by the 
table of incieaijing degrees. This wonld require the i^vc^llga' 
tion of the formulge for conversioFi of coordinates in this case. 
The parallels and meridians of tiie earth migiil then be con- 
btructed by points. Another mode wonld be to make a radial 
and concentric circular projection around the pole, in which the 
length of the latitude degree should be deduced from the same 
condition as in Mercator's method, the divergence of meridians 
being duiy considered. The amount of distortion in Mercator's 
projection wholly unfits it for land maps; and the variatioD of its 
scale in different parts would give rise to endless inconvenience 
were it applied to any other purpose than that of nautical off- 
shore charts, in which direction is so much more important than 
area or distance. 

bonne's or the modified flamstead's projection. 

This method of projection is that which has been almost uni* 
yersally applied to the detailed topographical maps based on the 
trigonometrical surveys of the several States of Europe. It was 
originated by Bonne, was thoroughly investigated by Henry and 
Puissant in connexion with the map of FrancCi and tables for 
France were computed by Plessis. 

In constructing a map on this projection, a central meridian 
and a central parallel are first assumed. A cone tangent along 
the central parallel is assumed, the central meridian is developed 
on that element of this cone which is tangent to it, and the cone 
is then developed on a tangent plane. The parallel falls into an 
arc with its centre at the vertex, and the meridian into a grad* 
uated right line. Concentric circles are conceived to be traced 
through points of this meridian taken at elementary distances 
along its length. The zones of the sphere lying between the 
parallels through these points are next conceived to be develo] » 1 
each between its corresponding arcs, ^riius, all the parallel z i -. s 
of llie sjihere aic rolled out on a plane in ilu jr true relatiiuis to 
each other and to the cenual meridian, each having in projection 
the same width, len^^th, and relation Lo its neighf)oring zot3es, as 
on the spheroidal surface. As there are no openings htnwLea 
consecutive developed elements, the total area must ni this case, 
and m all like developments of sudaces of revolution, rc inmn 
wholly unaltered by the development. Each meridian of ilie 
projection is so traced as to cut each parallel mihe same pomt in 
which It intersected it on the sphere. 
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If Xho. case in h.iiid be that involving the greatest extension of 
the method, or that of the projection of the entire spheroidal 
surface, a I'ninc or crntr;i! meridian must first be chosen, one 
half of which gives the central straight of the development, 
and the other half cuts the zones apart, and becomes the outer 
boundary of the total developed figure. Next, the latitude of 
the governing parallel must be assumed ; thus fixing the centre 
of all the concentric circles of development. Having then drawn 
a straight line and graduated it from 90^ north latitude to 9(P 
south latitude, and having fixed the vertex or centre of develop- 
ment on it, concentric arcs are traced from this centre through 
each graduation. On each parallel the longitude graduations are 
then laid off, and the meridians are traced through the corre»> 
ponding points. There results from this process an oblong kid- 
ney-shaped figure, which represents the entire earth's surface, 
and the boundary line of which is the double developed lower 
half of the meridian first assumed. If the vertex of the govern- 
ing cone be removed to an infinite distance, the equator be- 
comes the governing parallel, the parallels all fall into straight 
lines, and Flamstead's projection results. The kidney-shaped 
iigure becomes an elongated oval, with the half meridian for one 
axis, and the whole equator for the other. A somewhat similar 
figure is obtained by placing the vertex at the pole, and reducing 
the tangent cone to a plane. An indented cusp at one end, and 
a rounding out at the other, will give an approximate pear-sh.qic. 
Ptolemy's modified conic method reaches its full geometrical 
result Hi these forms, derived from the condition of preserving 
aren^ in traciug meridian curves. 

Bonne's method is rarely applied to areas exceeding tlfe limits 
of a State, but is invahiable for topographical maps of this de- 
scription. The projection is made at once for the whole territory 
of the map, and the rectangular system of sheets laid out on the 
projection. Each sheet is numl)erod, and the coordinates of the 
corners are determiiied. so that the coordinates of intersection 
between parallels and meridians falling on each sheet are referred 
to its neat lines as axes. 

This projection preserves in all cases the areas developed with- 
out any change. The mt ridians intersect the central parallel at 
right angles ; and along this, as along the central meridian, the 
map is strictly correct. For moderate areas, the intersections 
approach tolerably to being rectangular. All distances along 
parallels are correct ; but distances along the meridians are in- 
creased in projection in the same ratio as the cosine of the angle 
between the radius of the parallel and the tangent to the meridian 
at the point of intersection is diminished. Thus, in a full earth 
projection, the bounding meridian is elongated to about twice its 
original length. While each quadrilateral of projection preserves 
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its area unchanged, its two diagonals become unequal : one in- 
creasing hikI tlif* oih(U' (limirn'shing in receding towarrls tfie cor- 
ners of the map, the greatest iin quah'ty being towards the east 
and west j)olar corners. Though great circles between stations 
on the earth are generally projected into curves, the amount of 
deviation for moderate limits is very slight on a Bonne projection. 
The scale is nearly uniform over the entire projection, being ac- 
curate along the. parallels and along their radii, but being too 
great along one diagonal of the quadrilaterals, and too small along 
the other. In an area of 1!20^ longitude and 70^ latitude, a dis- 
tance of 7,000 miles is in error but j\ih* This projection has 
thus many excellent qualities for topographical maps; and its 
defects of oblique intersections, of unequal diagonals, and of 
scales varying with the point of the compass, are not very serious 
in a limited area, as in the map of France, or that of Eoglaod 
and Wales. A special set of tables for each central parallel is 
required in this method ; and the extent of these is so vast as to 
make impracticable the conception of a universal set of tablesL 
The French tables of Plessis are based on the parallel of 50ir>'. or 
45^, and are available for any area centered on this line, except 
that the old compression was used in computing them. Bot to 
construct tables for Bonne's projection for use in the disconnected 
local maps of our country was impracticable, as no central parallel 
could be assumed for them all. Were a general topographical 
map of the United Stales to be made, a central parallel might be 
assumed for that purpose; but even in this case the question 
should be carefully weiglici], w hether the Bonne projection would 
be as desirable as the reclaiigular polycuiiic. 

TRK POLTCOmC PROJECTION, ITS FBOPEBTIBS AMD VABIKTOCS. 

The operations of the coast survey being limited to a narrow 
belt aloii2- \hp seaboard, and luu being intended to furnish a map 
of the cuutiiry in regular unifiurn sheets, it is preferred to make 
an independent projection for eacii plane-table and hydrographic 
sheet, by means of its own central meridian. These sheets 
embrace areas so limited as to exhibit in projection no sensible 
distortion of figure, and they individually agree with nature far 
more perfectly than they would if arranged as parts of a rectan- 
gular series projected on Bonne's method. In fact, each sheet is 
projected strictly as a local map, and its connexion with the 
adjoining sheets is established solely by the points of triangnla- 
tion* In reductions, including several sheets, the plotting o( 
points is the first step, and the change of scale is then made by 
corresponding squares. By the aid of the coast-survey tables, a 
rectangular polyconic projection can at once be made for each 
locality or subdivision of the United States, or for the United 
States as a whole. 
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The name rectangular polyconic projection is Applied to the 
method in which each parallel of the epheroid is developed sym- 
metrically from an assum^ central meridian by means of the 
cone tangent along its circumference. Supposing each element 
thus developed relative to the common central meridian, it is 
evident that a projection results m which all iulcibecliuiib oi |)ar- 
allels and mendians Lake place at riLilii-aut^ios. 

Let the iiiost general case, or that of the entire spheroid, be 
first assumed, the development beinp: made, for instance, relative 
to the meridian of Washington. iSiaiung at the north pole, the 
tangent cone there has then its limiting form, or it coincides with 
the tangent plane. Taking then the elementary parallels suc- 
cessively southward, the vertex of the moving tangent cone re- 
cedes along the prol* Miijed earth's axis, giving to the developed 
parallf'ls a receding centre and an increasing radius as t!ie latitude 
dimiiijshes. At latitude 45° the terrestrial and development radii 
become equal. At the equator the vertex recedes to an infinite 
distance riortli, or the cone becomes a cylinder, and the ecpjator 
falls in a straight line perpendicular to the meridian. On passing 
to the south the vertex approaches from an infinite distance south, 
the parallels change their concavity southward, while the curva* 
ture, increasing in an inverse order, becomes iofinite at the pole, 
or the polar jMuraliel Oidls in a point. There results from this 
process a biaxial figure, with four equal quadrants, the short axis 
being the rectified Washington meridian, (180^ in length) and 
the long axis being the entire rectified equator, or about twice 
the length of the shorter one. A re-entering cusp marks the 
bouoding curve at each pole, and the meridian, 180° from Wash- 
ington, which circumscribes each half of the figure, is elongated 
on each side to more than twice its original length by the devel- 
opment. Orer the entire area of this projection all parallels and 
meridians intersect at right angles, ^an<i the diagonals of each 
projected quadrilateral are everywhere nearly equal to each other. 
The scale on N. and S. lines near the border is somewhat enlarged, 
but is very correct on E. and W. lines, while along both diagonals 
it is somewhat enlarged, though nearly equally so oh each. On 
the whole there results from this method much less of local dis- 
tortion than from Bonne's projection. Equality between the 
spheroidal and developed areas is not preserved, but the departure 
from equivalency is not great in amount. 

As rectangular intersections and preservation of areas are not 
both attainable at once, it becomes a question of preference be« 
I ween them in eacli case. It is also a question whether it might 
not in some cases he advantageous still further to sacrilice the 
preservation ul areas so as Lo iiiakc ih'j same scale applicable in 
all aziaiuths at each point. This would require tliu longitude 
degrees to increase from the ceuiru meridian outwards in the 
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same ratio ns the corresponding projected meridional degrees. 
This coiidiUon would determine a new [lolyconic projection, 
whose scale, from point to point, (an element which in Bonne s, 
and the simple polyconic projection, is a function both of the 
central meridian distance, and azimnth) would become a function 
of the central meridian distance only, and would increase alikf iii 
all directions on receding from this luie. Such a projection would 
xpAwco distortion of local configuration, to ati absolute munmura, 
and the areas in project io?i would be proportional to the squares 
of their local eraj)hic drLi^'es. This would enable us to take 
strict accoutu of those irregularities of scale which now lurk m 
disgmse. But it would be a great labor to prepare the tables 
requisite for its ready use, and there would be some valid objec- 
tions to its results. In a large topographical map thus projected, j 
the scale of each sheet could be derived and engraved on its 
plate, making the sheet quite homogeneous on that scale, and 
perfect in the preservation of its configuration. Were a topo- 
graphical map of the United States to be undertaken on a liberal 
scale, this projection might be found superior to anjr other, as in 
each sheet areas, dimensions, relations, and rectangular intersec* 
tions, would be well preserved according to its own scale, giving 
it the greatest local perfection, while it would also combine cor- 
rectly in its proper place. It should be stated that this projection 
is novel and untried. 

The method of projection in common use in the Coast Survey 
office for small areas, such as those of plane-table and hydro* 
graphic sheets, may be called the equidistant polyconic This 
ought to be regarded rather as a convenient graphic approxima- 
tion, admissible within certain limits, than as a distinct projection, 
though it is capable of being extended to the largest areas, and 
with results quite peculiar to itself. In constructing such a pro- 
jection the central meridian and a central parallel are chosen, and 
they are constructed just as \\\ the rcctanyiilar polyconic method. 
The top or bottom parallel, and a sulficient number of interme- 
mediate ones to determine the meridians with proper correctness, 
are constructed by the tables, and the meridians arc drawn. 
Then starting from the central parallel, the distance to the next 
parallel is taken from the central meridian and laid c il ^n each 
other meridian. A parallel is traced through the pouits thus 
foimd. Each parallel is constructed by laying off equal distances 
on the meridians in like manner, and the tabular auxiliary par- 
allels are, all except the central one, erased. In fact, as only the 
points of intersection are required, the auxiliary parallels should 
not be actually drawn. From this process of construction results 
a projection m which equal meridian distances arc everywhere 
intercepted between the same parallels. 
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If we conceive this projection extended to include the entire 
earth, a singular result appears. Taking the ecjuator as the cea- 
Iral })arallel. all tlie parallels become concave towaiJs this line: 
for the distance between parallels measured along the cnrvcd 
niernii ujs being constructed eqn.U to tliLii along the central straight 
nieriiiian, it is evident that the {parallels must converge in rece- 
ding from the cehiral meridian. The paiallf! of \iiP, or the 
I>olar poiiii, bucomes extended into a curve, w luts*; length ap- 
proaches that of the developed e<piator. It will be seen that 
eacli parallel falls nearer the ecpiator than it would in Flainstead's 
projeriion, being. itHJced, tangent on the equatorial side of the 
Flanistead per|>eudicn!ar. Thus, in this method the j k p ctcd 
area is' less than that of the spheroidal surface. If an ecjuidistant 
pnlycujHc projection be made on the same central meridian and 
parallel as a Ronne pri\jection, its area will m like manner be less 
for each rectangle and for the aggregate; hence this projection, 
where extended to a great surface, always gives its area too small. 
It also makes its meridian arcs unduly short, and the extreme 
payraiiels much too long ; giving a grotesqueness to the polar re- 
gions borderii^ oq that of a Mercator projection. The scale be* 
comes in some parts excessively dependent on azimuth ; the dis- 
tortion in the polar corners is very great ; the intersections are 
far from rectangular, and they are so conditioned as not to be 
readily computed. From these defects, so gross in the developed 
spheroid, and still great even in a map of the United States, it is 
clear that the polyconic-^idistant projection ought by no means 
to be extended ^yond the most moderate limits. A square de- 
gree, on a scale of ttttti may be taken aa a Hmit| beyond which 
no convenience of graphic construction should induce the use of 
this approximation. Beyond this limit the rectangular-polyconie 
method should be employed, at least in all Coast Survey pro- 
jections. 

The potyconic method of projection has been developed in the 
Coast Survey office, and tables, prepared for facilitating its use, 
were there computed, and are now first published in the Report 

for 1 853. 

GRAPHIC CONSTaUCTION OF mr YCOMC PROJECTIONS COAST SUR- 
VEY M£TUODS. 

Having fixed the limits to be covered by the projection, the 
central meridian is represented by a straight line, as nearly as 
practicable, through the centre of the sheet. From an assumed 
starting-point on this line are laid off the successive meridian 
arcs, as taken from the tables. 

Rectan[i"nlar potyconic method. 

Through eacfi point of division on the central meridian, given 
by these tabular arcs, erect a perpendicular to it by means of a 
9100910 Smn» YoL XVIII, 2^o. 64.- Hot, 18M. 43 
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well-tested right-angled ruler, with twenty-four inch legs, and a 

li I fl pencil ; or first carefully construct a single accurate perpen- 
(iicuhu by sweeping intersecting arcs with the beam-compass, 
and then draw on each side a parallel to the central meridian, on 
which lay off the meridian distance from the perfx?ndicular, and 
draw the parallel hnes through the three equidistant poiuls thus 
obtained for each. Take from the tables for each required point 
of intersection between paialleis and meridians, its ajjpru[;riate 
length nf arc of parallel, from which subtract the corresponding^ j:. 
I.ay oil ihis dilference from the central meridian each way on its 
proprr perpendicular, and erect, towards the ]>ole, at the point so 
formed, a perpendicular equal to the correspoinliuL: value of 1/ m 
the tables — its extremity is the point of inKubuction re((iiired. 
T!iroiigh all the corresponding; points of intersection trace the 
parallels and the meridians. Krnse the auxiliary lines, aud write 
on the mari^MU the numerical latitude and longitude. 

The following mode is more rapid and better checked : Tnv 
off first the longest arcs of parallel, and then take the length oi 
a single subdivision of the parallel in a pair of hair-spring divi- 
ders, and step it off on the perpendicular to the right and left 
of the central meridian, being careful not to prick the paper. 
Having adjusted the dividers so as to bring the extreme potots 
thus obtained to a perfect agreement, prick lightly the subdivision 
points. Trike from the tables the successive values of x for each 
point, and when these are sensible on the scale used, lay them off 
back towards the central meridian from the points before obtained, 
and erect, at the last points, perpendiculars equal to their iespec> 
tive values of y. As or is always small, and for some entire pro* 
jections quite insensible, this method is much more convenieni 
than that of using all the while long distances,* but the check of 
a total measurement on each parallel is quite indispensable, as an 
insensible error in taking the subdivision distances grows, by 
repetition, to be very evident in the check measurement. 

£2quidisiant polyconic method — [Inadmissible in projedhns cov^ 

ering more than one squcwe degree,) 

Proceed as before to graduate the central meridian, and to con- 
struct a central parallel. Construct the points of meridian inter* 
section with the top and bottom parallels, and as many interme- 
diate parallels as are requisite closely to determine the meridians. 
Through these points then draw the meridians. Starling now 
from the central parallel, lay off on each meridian the distance to 
the required parallel e^jual to that on the cciUi:il ni(;i ; and 
trace the parallels i:iruiii:h these points. Proceed in like liiaimer 
to construct the others, using always the cential parallel as a base, 
and the tuiaU measured from it along the central meridian in 
laying off. 
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This method requires much less recourse to the tables than the 
other, and is sufliciently accurate, within a square degree, on a 
scale of ^-^\r.s' The x and y may often be neglected as insen-* 
sible in small projections ; but no value of a:, which is at all ap- 
preciable on the scale used, should be neglected. The y, for the 
auxiliary parallels, affects the meridtau less rapidly, but its palpably 
sensible values should always be used. 

The following quantities are sensible, yet only barely sensible, 
on the scales affixed : 



These quantities are quite oveishadowed in ]ai;ge sheets by 
the expansion and shrinkage of drawing-paper from day to day. 
In both methods tbe.ir and y should always be used for good 
projections when they would be sensible on the scale in use. 
And it is peculiarly essential to accurate projections that the hy^ 
grometric condition of the paper be kept as uniform as possible 
during all the time that measured distances are being laid down. 
It is often better to mark simply the intersection points by a small 
cross +, and to omit the remainder of the parallels and meridians. 
For plotted points this is also the best indication, it ilin cross lines 
are stopped on each side oi the puiiii, jusL lar enougii uii to leave 
the dot distinct. 

For drawing parallels and meridian curves, a long, slender, 
flexible ruler of straight-grained cedar, or other compact wood, 
is employed. Its cross section is three-sixteenths (7^,7) of an inch 
by two sixteenths of an inch. A specially designed steel 
ruler misht be found preferable. There is a small lmoovc on the 
top of tlic ruler, and its ruling edge is slightly beveled. Leaden, 
}>aper-covered, beak weights, of about four pounds weight each, 
are used to hold the ruler in place from point to point. These 
are so shaped as not to incommode the hand in rnling, and each 
has a hooked beak, ending in a knife-edge, tiirned downwards, 
which, resting in the ruler groove, throws the main bearing of 
the weight on the ruler, while its small end rests on the paper. 
The beak weights in use are five (5) inches long, two and one- 
eighth (%^) wide, and two and one-eighth (2^) deep, the beak 
being five-eighth8(f ) of an inch long, and turned down one-fourth 
(J) inch. The mass of lead is nearer the beak end. Having 
placed the ruler approximately, it is so adjusted under a beak 
weight to the first point that the curre will be ruled exactly 
dirough it. It is then adjusted under a second weight to the 
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next point, aiul then bent to Lho next in like manner, and so on 
imtil the entire curve is completed. Before ruhtij^^ ihis tiie eye 
should criticise it carefnlly, as a check o!i graphic errors. For 
fnie projections the hardest pencils are best: and in inking, the 
lines should be diawn as dehcately as ciein iM ss permits. 

When no metre scale is at hand, the tabulated distances can 
be converted into yards by Ubiug the conversion tables, or by 
the constants of relation between units ; or, wher> (he crreatest 
accuracy is not important, a metre scale can readily be constructed 
from a yard or loot scale by proportionality. Thus, rule two 
parallel scales, one of yards and one of five-sixths {' ) yards, and 
draw a third parallel, whose distance outside the yard-scale is 
n^afi'^ith of that hot ween the yard nnf! five-sixth yard scales. 
Through the similar graduations draw straight lines; these will 
give a metro scale by their intersections. If space permits, a 
poiat may be substituted for the five-sixths (J) yard scale. The 
projection oDce constructed, may be used iodepeudeot of the udH 
of the tables. 



Art. XXXVL — On the Educaiiunal Uses of Museutm ; by 

Edwakd Fobbes, F.R,S., &c.* 

The third Scssu n of the Government School of Science a|)- 
plied to Mining and tlie Arts cnmmencf^s to-day. The Director 
and my Oolleagnes have assigned to me this year the duty of 
opening* the courses. I shall avail myself of this o|»j)nrtunily to 
oiler some remarks upon the leadin? and characteristif^ frniures 
of the Institution, considered as an educational Mnseniu, and to 
make some observations upon the inslructjoual uses to which 
Museums may be advantageously applied. 

The school of applied sciences here established is the only 
Instance in Britain of an organized instructional institution arising 
out of a Museum, and being raiuntained in strict coimection and 
relation with its origin. This is not an accident, but an event 
contemplated from the commencement of the Geological Survey. 
It is an experiment on a considerable scale with a greater pur- 
pose, — for, with a limited though rapidly improving machinery, 
it is intended to advance educational aims that have a vital im« 
portance in. their bearing on the future prospects of this country. 
It is an endeavor by a State-mechanism to cast the seeds of sci- 
ence over the broad fields of British industry, — ^not indiscrim- 
inately, but especially in those places where there is a good soil 
thirsting for their germination. We who are appointed to be 

* Introiluctory Lcrturc nt lho Metropolitiui School of Sduooe^ etc; Mmn ff f of 
rracticai Ueologj. Loodoo, 
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cultivators have a responsible duty and a noble task. We have 
tuin faith hi the dignity i^ir work, and in the certainty of good 
results arisi!](> from it. Tiiiii must be our reward ; and with it 
we are content, as lons^ as we can, to labor paripntly and earnestly 
to the best of our endeavors, — hopelul of tliL^ a; probation and 
cooperation not only of our fellow- laborers in. scieace, but also 
of all inteUigent and patriotic Britons. 

The results so far of the teaching here have been in the main 
highly satisfactory. With the close of last session terminated 
Ihe two years curriculum of tlie students who entered the Gov* 
ernmcnt School of Mines in 1851. Since their studies are now 
completed, I may speak of the men in the language not of com^ 
plimeot) for of that there is no nece^ity^ but of unmixed praise* 
I can say this not only for myself but for all my colleagues; and 
we have the delightful satisfaction of anticipating a distinguished 
scientific and practical career for those who were lately our pu- 
pils, and whom now we number among esteemed friends. Their 
services are sure to be appreciated and anxiously sought for ; and 
already we have had the pleasure of congratulating some of them 
on the obtainment of highly valuable and honorable posts, for 
which they had become qualified within these walls. 

With equal satisfaction we can refer to the department of our 
lectures devoted to the instruction of working men. The arti- 
sans of London have e^erly and admirably responded to the 
opportunity so freely offered to them by Crovemment in this In- 
stitution. They have crowded to our theatre and attended our 
courses with unmistakable earnestness and intelligence. To 
address the audience, composed exclusively of working men, as- 
senihled on these benches on Moiiday evenings has been a privi- 
lege and a ])leasnre to all of us. 

The peculiar advantages which we have held out to ofllcers 
of the public service, csjiecially to oUicers of the army and navy, 
have not been neglected by the class fur whom they were intruded. 
At the same time, it was ex[>octed that more use would have been 
made of them. It is difficult, doubtless, for gentlemen whose 
duties command so much of then tane, to make days and hours 
suit their crm vuinencc. Those who entered our classes, have 
h'»fn among the most diligent of students. The majority have 
corne to us from the Ihst India Company*s service, chit'tly oliicers 
of engmeers and medical dliicers. Much niijlu be done for the 
advancement of science by navai and niilit'iry men when on ser- 
vice abroad, and much is being done by them every day as the 
transactions of learned societies can amply testify. An occasional 
course of study in one or more of the sciences taught here would 
enable many a soldier and sailor to occupy vacant houn with 
pleasure and advantage, and possibly with benefit to the general 
advancement of knowledge. During the time when I had the 
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honor of assisting on board one of Her Majesty's surveying ships, 
I witnessed the happiness and profit that resulted from the plea- 
sure taken by a corps of naval officers in scientific pursuits. 

It was supposed that opportunities for scientific instruction such 
as are here atforded would have been appreciated by intelligent 
persons aniong the middle and higher ranks, having time at com- 
mand. With the exception of a chosen few, the aiUicii?ation has 
proved fallacious. Possibly the occult science of table-turning, 
which in ihcso days seems to occupy the j)lace filled by astrology 
in days of yore, has too seriously occupied their thoughts to [)er- 
mit of chemical, physical, geological, or biological studies, hi 
London there are several inslituiions of high character, that offer, 
at reasonable cost, scientific instruction to the so-called "educa- 
ted " classes; yet if the nuiubeis of all, youog and old, who aviil 
themselves of the chances that are placed within their reach were 
to be summed up, scanty indeed would the proportion appear 
who appreciate, as compared witli the vast majority who nei'lect. 
the oj)jwrtuna\ . Need we wonder then at the success of popular 
follies and ahsurdities among ])crs >iis to whom, if we applied 
the epithet unenlightened," we thouid give mortal otfcnse? 
There is, indeed, no stronger argument in favor of the State tak- 
ing the initiative in scientific instruction of the kind given here, 
than the fact, that the classes of the people who cannot afford to 
pay high fees, or come to learn during the hours of the day, ars 
anxious and thankful for it; whilst those who ought to support 
desenring institutions of private foundation have yet to be imbued 
with a taste for natural knowledge, before they will do that 
which should be at once a duty and a pleasure. 

This year our resources, though still too limited, have been 
considerably extended, and an important and indispensable want 
supplied) through the institution of a lectureship on Applied 
chanics. It is with feelings of exultation that I venture to allude 
to the manner in which this new post has been filled. The ac- 
cession to our corps of so eminent a philosopher as Professor Wil- 
lis is an honor deeply appreciated by all of us. In him we feel 
that we have acquired a new source of strength, whose value can- 
not be too highly reckoned. We feel, too, that ih the world of 
science, and in the world of mechanical industry, the approbation 
of this appointment is universal. 

In the presence of Dr. Hofmann, who though appointed to the 
Icctmchhip oil Chemistry and charge of the Laboratory, since the 
conclusion of last session, has sat with us and served amouL'^st us 
for some lime, I will nui — I need not — enter on any eulog.iiia of 
his distmguished merits. To have secured the services of one of 
the most eminent of European chemists, for the post until lately 
so ably filled by Dr. Lyon Playikir, is as great a satisfaction to 
ourselves, as it will be a guarantee of good work to the public. 
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His piedecaflsor has left us for a post of heavy responsibility and 
iDestiniable importance,— one on the conduct of which the suc- 
cess of government institutions for scientific education will in a 
great measure depend. He has left us with our wannest wishes 
for his success, and our firmest confidence in his ability, energy, 
earnestness, and truthfulness. But though no longer holding a 
professorial post here, we retain the benefit of his advice and 
counsel, since he still remains connected with our institution, and 
' sits with us as a member of our Kducalional Committee. 

We commence the session — so lar :ls the class of students of 
most consequence, viz., the matriculated class, is concerned — un- 
der peculiaily favorable auspices. The nuiuber of entries is 
greater at this early stage of the courses than during either of the 
former years. Considering how difficult it is in our country for 
any establishment on a new plan to make way, this evidence of 
progress may be taken as a fair sul)jf^ct for congratulation. 

The object of the Museum in winch we are now assembled is 
mainly the illustration of the mineral constitution and products 
of thu British islands, and to some extont. of the British cnjorups. 
This jiiirpn<;e, whether we ronsidtM' the great l)eiiefit derived Irum 
mineral wealth by nur nation at large, the vast capital invested m 
the search after and application of mineral resources, or the light 
thrown upon science under its nobler and less profitable forms, 
cannot but beasteemed a worthy one. To carry it out effectively 
would require more than double the space here assigned to it^ 
and powers of speedy and comprehensive action such as are not 
usually conferred upon the mariagers of State institutions. The 
purpose of the place in some of its branches is more or less fully 
presented, but in others is barely sketched or rather indicated. 
The applications of mineral products to the various useful and 
ornamental arts are so numerous, that, except in a few principal 
instances, it would be folly to attempt their illustration within our 
confined boundaries. Consequently, in a purely industrial direc* 
tton our display is sketchy and partial. That a collection fully 
and judiciously illustrating the arts that spring from the world of 
minerals, treated with equal regard to their present extension and 
past history, to their excellencies, capabilities, and defects, would 
be in the highest degree instructive and beneficial, if employed 
in the illustration of well-devised courses of instruction, there 
cannot be a doubt. If ever such a collection be formed, this 
institution may fairly claim the credit of its paternity. 

in one of its departments this Museum aims at more amplitude ; 
auii oven proceeding at our present somewhat tardy pace — inev- 
itably so, as wc are situated, — must in the end attain, or at least 
nearly approach, completeness. I :iliudc to iliai ( It voted to the 
illustration uf the geological stiuctme of the ] JiiLibli Islands. You 
are aware that we are here an eslabiiiihiuent m mUuiat^ conuex- 
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um with, and many of iis oflicers of, the Geological Siirv^eyof 
th'' United Kiimdorn. IVriiaps the most distinctive featine of 
tins Museum is, that it is the visible evidence of the bearings aoii 
l)roLMrss of that stirvey. When the ollicers of the Royal Eniri- 
iieers have jUTfoiniod their dnty as tt)j)OL^raph^M«;. nfid criven Ik the 
jinhhc tlie admirable and invahiafde maps issued by the Urdnanco, 
then the members of the corps of Governmeiit epolnvrists go over 
the [ground anew witfi tlie distinct a»id imjH ii iani oiiice of doh'rif- 
ating its mineral structure. On eleclroty})e casts of the onL:irjal 
Ordnance plates, the new lines traced by tliQ oihcers in cliarire of 
the geology are laid down, and the new map so constituted is 
issued to the public at au expense corresponding to the cost of 
fresh work and coloring. My colleagues in the field to whom 
these labors are assigneid are engaged in a laborious task, requip* 
ing judgment, skill, training, and high scientific acquiremeots. 
Theirs, no more than ours, in this museum and school, are not 
mere duties of routine, office, clerkship, or limited hours. There 
is no off-duty; the head must work whilst the eyes aro open if 
our task is to be well and thoroughly done. 

Whilst the collections here displayed are mainly confined to 
the mineral products of the British islands, there is one ^epan-* 
ment in this building, represented at present by three or four wall- 
cases, that I cannot refer to without the deepest interest, insignifi- 
cant though it may now seem. I allude to that of Colonial Ge- 
ology. The idea of it is to exhibit the mineral products of each 
of our colonies separately, the evidences of their geological con- 
stitution, and the indications of their mineral wealth. Such a die- 
play would be more than a curious and interesting illustration of 
the products of those countries for the benefit of persons at home. 
It would be a source of instruction of the most vivid kind to all 
thouizhtful men intending to emigrate. — and most emigrants are 
thouL'litlu!, at least betore they go. Over and over again, when 
woikiijg at the aii inL' Mnfnt of the cabinets in our galleries, 1 
have been addressed by intelligent persons of this class who have 
come here in the hope of meeting with a collection of the kind 
I have mentioned, and of passing some time in the study of it. 
With feelings akin to shame I have shown them onr shabby 
though not wortlilcss display, and endeavored to make it the test 
of conversation and advice. Surely it would be worthy of a 
great empire like ours to pnssijss, in the metropolis of all its world- 
strewn states, some suiticicnt illnstratiou of their structure and 
prodiuninns. I speak not nierrly of their mineral product"^^^^. 
which are all that we cati aim at here, but of their works of art 
and industry, their natural productions of all kinds, and illustra- 
tions of their history and of their ethnology. It is true that 
many of these are embodied in general collections, and form an 
essential part of systematically arranged cahinets. But what we 
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require is to see them distinctly grofiped with regard to their ge- 
ography ; so that, for exaiuple, the emigrant proceeding to Aus- 
tralia might come and learn before he departed, and the Wlicer 
ordered on duty n> India or the West Indies might acqinre an 
acquaintance witli tf)e sfi ficture atid producls of those conntries 
that would enable him ilicit^ to occupy his spare lime in 

research useful to himself ntifl beneficial to hiscomiiry. All that 
is required for rarrying out sucli a collection is space. Contribu- 
tors anxious and able to assist would be found in numbers. 
Those wh(^ liave derived some benefit and knowledge from their 
studies in the Museum before leaving, would when abroad add 
judiciously and gratefully to its contents. Indeed there are at 
present extensive and valuable collections of colonial specimens 
lying useless, packed in boxes, that might be had for the askmg, 
provided it could be shown that there was a proper place in which 
to arrange them for the public benefit. 

Masenois, of themselves alone, are powerless to educate. Bat 
they can instmct the educated, and excite a desire for knowledge 
in the ignorant. The laborer who spends his holiday in a walk 
through the British Museum, cannot fail to come away with a 
strong and reverential sense of the extent of knowledge possessed 
by his fellow-meiL It is not the objects themselves that he fees 
there and wonders at, that make the impression, so much as the 
order and evident science which he cannot but recognize in the 
manner in which they are grouped and arranged. He learns that 
there is a meaning and value in every object however insignifi- 
caot, and that there is a way of looking at things common and 
rare distinct from the regarding of them as useless, useful, or 
curious. — the three terms of classification in favor with the iguo- 
rant. He goes home and thinks over it ; and when a holiday in 
summer or a Sunday's afternoon in spring tempts him with Ins 
wife and little ones to w;ilk into the fields, he finds thai he has 
acquired a new interest ni ihe stones, in the tlowers, in the crea- 
tures of all kinds that iluong around him. He can look at them 
w^uh ail inquiring pleasure, and lalk of them to Ins children with 
a tale about things like ihcm that he had sfen ranypd in order in 
the Miis'^nm. He has trained a new sense, — n ilui^t for naiurai 
knowledi^e, one promising to quench the thirst Un beer and vicious 
excitement that turtmod him of old. If his intellectual capacity 
be limited and ordinary, he will become a belter citizen and hap- 
pier man; if, in his brain there be dormant power, il may waken 
up to make him a Watt, a Stophenson, or a Miller. 

It is not the ignorant only who may benefit in the way just 
indicated. The so-called educated are as likely to gain by a visit 
to a Museum, where their least cultivated faculties, those of ob- 
servation, may be healthily stimulated and brought into action. 
The great defect of our systems of education is the negleel 
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in educating the observing powers, — a very distinct matter, be 
it noted, from scientific or industrial instruction. It is neces- 
sary to say this, since the confounding of the two is evident in 
niaiiy oi" the documents that have iivcn |)iiblii>iicd uf laic on these 
very important snbjects. Many |)ersof)s se^m to fancy that the 
elements that should constitute a sound and manly education are 
antagonistic, — that the cnitivation of taste through purely literary 
studies and of reasoning through logic and mathematics, one or 
both, is oppnsed to the training in the equally important matter 
of oh<5ervni ion through those sciences that are descriptive and 
c\ jH I iinriital. Surely this is an error; partizanship of the one or 
other method or rather ciojjarlinerU of mental training, to the ex- 
clusion of the rest, is a narrow-minded and c r'niq iui! view trvm 
whatHOPvcr jmitit it be taken. Equal developmmi and strength- 
ening of all arc irrpiired for the constitution of the complete mind, 
and It is full time that we should begin to do now what we ought 
to have done long ago. Through the teaching of some of th« 
sections of natural history and chemistry, — the former for obser- 
vations of forms, the latter of phenomena,— I cannot but thiok 
the end in view might be gained, even keeping out of sight alto- 
gether, if the teacher holds it best to do so, what are called prac- 
tical applications. For this branch of education museums are 
the best text-books; but, in order that they should be effectively 
studied, require to be explained by competent teachers. Herein 
at present lies the main ditficulty concerning the intitidaction of 
the science of observation into courses of ordinary education. A 
grade of teachers who should be able and willing to carry science 
into schools for youth has hardly yet appeared. Hitherto them 
have been few opportunities for their normal instruction. Now, 
in a great measure, this defect may be considered as removed ; 
and in the metropolitan schools of science and art connected with 
the Board of Trade there are ample opportunities afforded for 
the acquirement of scientific knowledge in the required direction 
by persons who purpose to become educators. 

In their instructional aspect, considered apart from their educa- 
tional applications, the value of Museums must in a great measure 
depend on the perfection of their arrangement and the leading 
ideas ro^zulatiiii: the classification of their conicnis. The educa- 
ted youili uUL^lit, in a well-anan^ed ninscum, to be able to instruct 
himself in the studies of which its contents are illusliaiions, with 
facilitv and advaniaae. On the officers in charge of the uisiitii- 
tion lliere conseqnenily tails a serious n sjiurisibility. It is uvi 
snfricient that they should be well versed ni the department of 
science, antiquities, or art committed to their charf^e. Thev may 
be prodiuK 's of learning, and yet utterly unfitted hir their pi»sts. 
They must be tnen mindful of the mam end and piir| (>^:e in vieu'. 
and of the best way of communicating knowledge according to 
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its kind, not merely to those who are already men of science, his- 
torians, or connoisseurs, but equally to those who as yet ignorant 
desire to !p;ini, or in whom if is desirable that a thirst for iearrjuig 
should t»c incited. Unforinnateiy mtisenms and pnblic collections 
of all kinds are too often regarded by their curators in their scien- 
tific aspect only, — as subservient to the advancement of knowl- 
edge through the medium of men of science or learning, and 
consequently as principally intended for the use of very few per- 
80D& This is not the main purpose for which the pnblic money 
is spent on mnseums, though one of the very highest of their 
uses, and in Che end of national consequence, since the surest 
measure of national advancement is the increase and diffusion of 
scientific and literary pursuits of a high grade. One of the signs 
of a spread of sound knowledge and intellectual tastes in a coun- 
try is the abundant prodtiction of purely monographic works by 
its philosophers, and the evidence of their appreciaiion by the 
general mass of readers, as indicated by the facility with which 
they find publishers. 

\ cry few museums present much of an industrial aspect, valu- 
able, interesting, and popular as any arrangement or display of 
their contents under this point of view must evidently be. The 
noble invention of the Great Exhibition, a glory to the end of 
time around the name of one of the most enlightened princes, 
proved to all men the high and national interest inherent in in- 
dustrial collections. It is indeed strange that amongst a people 
so essentially industrial in their habits, occupations, and modes of 
thought as iho liHglish nation, no great and comprcheiisive col- 
lections illustrative of their aizricultnrc, manulactureSj machinery, 
and sources of trade should have been formed long ago. This 
defect in our insiitntions is, however, rapidly in the course of 
being removed ; and I need not dwell upon the value of a kind . 
of museum, of which all seubibie men now understand the im- 
portance. 

It has long been a subject of discussion, in what manner and 
to what extent cnn instruction by means ot lectures and | nf>!ic 
teaching be advantai!fv>nsly associated with public cclieclions. 
There are those who are opposed to such a c(nirse, holding that 
museums should stand on ibeir own exclusive merits, and be 
mainly [)laces of personal study and consultation. This, how- 
ever, is the contemplation of them under their scientihc aspect 
only; and though it may fairly be maintained, that a great cen- 
tral collection, such as the British Museum, may be rendered roost 
serviceable by this course of action, holding that magnificent 
establishment as a general index for science, and, as it were, En- 
cyclopedia of reference, — I feel convinced, after a long and earnest 
consideration of the question for many years, that unless connected 
with systems of public teachiogi musetuns in most instaooes are 
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of little use to the people. The most nsefnl nmsenms are those 
which are made accessory to professorial iiisii union, and ifu 
artj many such in ihe country, but almost all confined lu purposes 
of professional edncatioti, and not adapted iVi or nfipn to the ixen- 
eral public. The museiuns of our Utiiversiiies and Colleges ar^, 
for the most part, utihzed in this wav. hut the advarifaires deri\ ed 
from them are confined to a very Unuled class of persons. In 
this InstifntiofK an endeavor has been made to render itsconterus 
sid)servient to tlie cause of ednratmn aixl instrurlion ; and the 
course which is !iere taken mav be inntaled with advantage in 
the provinces, where there are not unfreqnently collections of 
considerable extent turned to small account for the benefit of the 
residents, a targe proportion of whom in many instances are igno- 
rant of their very existence. Yet it is to the development of the 
provincial museums, that 1 believe we must look in the future for 
the extension of intellectual pursuits throughout the land, and 
therefore I venture to say a few words respecting what they are 
and what they should be. 

When a naturalist goes from one country into another, hia first 
inquiry is for local collections. He is anxious to see aathentie 
and full cabinets of the productions of the region he is visiting. 
He wishes, moreover, if possible, to study them apart— not min- 
gled up with general or miscellaneous collections, — and dtstincily 
arranged with special reference to the region they illustrate. For 
all that concerns the whole world or the general affinities of ob- 
jects he seeks the greatest national collections, stich as the British 
Museum, the Jardin des Plant^s, the Royal ^duseums at Berlin 
and Vieima. But that which relates to the particular conn try he 
18 exf)loring, he expects to find either in a special department of 
the national mtiseum, or in some separate establishment, the pur- 
, pose of which is, in a scientific sense, patriotic and limited. 6o 
also with the students of history and antiquities ; they are often 
diSiipponiU'd, and in the end find what they recpnie here niid 
there, bit by bit, in the cabmcts of private nidividuals. In like 
manner, when the inquirer goes from one province to another, 
from one county to another, he seeks first for local collections. 
]n almnst every luu ii of any size or consequence he finds a pub- 
lic imiMium. but bow often docs he find any part of that nuiseiim 
devested to tbr illtistrntinn of the prodnciions of tbo disinct ? The 
very feature which of all others w<>nld Lnve ifii-K st and value to 
the collection, which woidd renci( r if nntsi iisdnl for teaching 
purposes, has in most instances been omitled, or so treated as to 
be altn^etfipr useless. 

Unfortunately not a few country museums arc little better than 
raree-shows. They cnntain an incongruous accumulation of things 
curious or supposed to be curious, heafied together in disorderly 
piles, or neatly spread out with ingenious disregard of their rda* 
tions* The only label attached to aiae apecimena oat of ten ii^ 
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Presented by Mr. or Mrs. So-and-so the object of the present- 
ation having been either ta cherish a glow of generons sclf-satis- 
iaction in the bosom of the donor, or to got rid — under the sem- 
blance of doing a good action^of rubbish that had once been 
prized, hut latterly had stood in the way. Curiosities from the 
South Seas, relics worthless in themselves, deriving their interest 
from association with persons Or localities, a few badly stuffed 
quadrupeds, rather more birds, a stufled snake, a skinned alligator, 
pert of an Egyptian mummy, Indian gods, a case or two of shells, 
the bivalves usually single and the univalves decorticated, a sea 
urchin without its spines, a few common corals, the fruit of a 
double cocoa-nut, some mixed antiquities, partly local, partly 
Etruscan, partly Roman and Egyptian, and a case of minerals 
and miscellaneous fossils,— «ttch is the inventory and about the 
scientific order of their contents. I have a vivid remembrance of 
going through the Cheetham collection at Manchester, and hear- 
ing the explanation of its contents by one of the boys on the 
foimdation, when I was of small size myself. The peculiar 
classification that mystified sightseers thirty years ago is in too 
many instances still maintained. 

There are, however, admirable exceptions to this censure. 
There arn local collecliniis arranged with skill aud judgment iii 
several of our couiilv Uiwiis, and which at a ulaiice tell us of (ho 
neighborhood and activity of a few guiding and enlightened men 
of science. It would be i Jious to cite ex iinples, aiid yet the 
principles, in each case distmcl, adopted in ilie niranqement of 
tho^e of Ipswich and Fklfast ought especially lo be noticed. In 
thp fcriuer, thanks to the advice and activity of Professor H( [is- 
low. ilie specime?}5? of various kinds, whether antiqnnnnn. natiual 
history, or industrial, are so arranged as to convey distiijct notions 
of [)rinciples, practice, or history. In the F^elfast Museum the 
eminent natfirnlists and aritiijuarians who have given celebrity to 
their town have made its contents at a i^lance explanatory of the 
geology, zoology, botany, atid ancient history of the locality and 
neighboring province. The museums of Manchester, York, Scar- 
borough and Newcastle might be cited as highly commendable 
likewise, thanks to the science and ability of the eminent men 
connected with them, or who have taken an interest in their 
formation. It so happens, however, that the value and excellence 
of almost every provincial museum depend upon the energy and 
earnestness of one, two, or three individuals, after whose death or 
retirement there invariably comes a period of decline and decay. 
Now this should not be, and would not be were the facilities for 
acientific and literary instruction in the provinces greater than 
Ihey are. In very few instances do we find the collections freely 
open to the public. In most cases they are unassisted by local or 
corporate funds, and dependent entirely upon the subscriptions of 
private individiials. Indeed, any attempt to favor the establish* 
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ment of public mnscnms and libraries through the application 
of local fluids is n}»}M)srd wiih a horrible vigor more worUiy of a 
corporation among the Cannibal Islands ihaii within ilie British 
Empire. Tlie irnvcrriing bodies of too many of our towns iuclude 
no small pr(>poiii<*n of advocates of uninteliectnal darkness. It 
is not the inferf^s! of tfin pnblic but that of the publican which 
sways, wIkui a conncilior wiser that) the rest proposes in vain to 
inform his fellow-citizens tlirough the agency of frto tnnsonmSi 
iil)raries and gardens. 'I^his may seem a harsh and possibly a 
rash censure, but 1 speak deliberately and with knowledge of 
examples. And yet, alas, the direful sway of distilleries aod 
breweries may be excused, when we learn that in some, be it 
hoped few instances, the proposition to establish public libmriei 
by means of a small local rating has been opposed by the membeit 
of local so-called philosophical institutions, on the plea that hariog 
got what they wanted in this way for themselves they did not 
choose to pay a tax for the extension of these advantages to their 
less fortunate fellow-cttizens. 

In every museum of natural history, and probably in those de- 
voted to other objects, there gradually, often rapidly, accomulates 
a store of duplicates that if displayed in the collection render it 
more difficult to be studied than if they were away altogether, 
occupying as they do valuable space and impeding the under- 
standing of the relations and seqtience of the objects classified. 
If, as is somelimes the case, they are rejected from the collecttao 
and stowed away in boxes or cellars, they ai:e stilt in the way ; for 
cellarage and storage — as we know here, from the want of them, 
to our detriment, — are indispensable for the proper conducting of 
the arrangements of museums. Yet out of these duplicates, 
more or less perfect sets of specimens might be made up, of very 
h\^h vahie for pnrposesof instruction. A well-orgauiztHj system 
of Miiuual intercliaime and assistance would be one of the most 
efficient means of making museums generally valuable aids to 
education. Much money, when money is at the command of 
curators or committees, is spent in purchasing what might be ob- 
tained f()r asking or tlirougli exchange. Some ()l>jecis of great 
scientitic interest, but equally costiv, might be purchased by one 
establislmient only, and made luUy as useful, uistt ad of being 
bought in duplicate by two or more contiguous institutions. The 
larger insiidiiions might supply the smaller : and out of the na- 
tional stores, nnmerotis examples — to them almost worthless, but 
to provincial cstablislunents highly valuable — might be contribu- 
ted with facility and greatly to the public benefit. 

It is in this way, viz. by the contribution of authenticated and 
instructive specimens, that the museums supported by the State 
can most legitimately assist those established from local resources 
in the provinces : the scientific arrangements of the latter migbt 
alao be iiaciitated through the aid of the offioeia attached to Gov- 
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ermont institutions. Money grants would do in many cas«^s iiiore 
harm than good, destructive as iliey are of a spirit oi selt-reliance, 
and apt to induce a looseuess of expeuditure and habits of ex- 
travagance. 

At the same time, every shilling: granted judicionslv l>y the 
Stale for purposes of education and instruction, for the promotion 
of schools, hbraries, and mtiseums, is a seed that will in the end 
generate; a rich crop of good citizens. Out of sound knowledge 
spring charity, loyalty, and patriotism — the love of our neighbors, 
the love of just authority, and the love of our country's good, 
la pro|Kirtion as these virtues flourish, the weeds of idleness, 
▼tcionsness, and crime perish. Out of sound knowledge will 
arise in time civilization and peace. At present it is folly and 
self-conceit in nations to claim to be civilized, otherwise than as 
contrasted with savage barbarity. The admiration of physical 
prowesSi the honoring of tinsel and pomp, the glorification of 
martial renown, are y^t far too deeply inrooted in the spirit of the 
most cultivated nations to permit of the noble epithet **civilized," 
being appended to their names. The nobility of industry in all 
its grades, — first soul work, the labor of genius^heu head-work, 
the labor of talent,-^hen hand- work, the honest labor of the 
body striving in the cause of peace — mnst be honored by state 
and people, before either can with trnthfnlness claim to be civil- 
ized. We are at best as yet but enlightened barbarians. Think 
how all Europe and half Asia have stood for months, and are 
even now standing, on the verge of foul and barbarous war ; how 
Christian nations have girded on their armor, and, with mutual 
dibtnisi [iiiil u'elUi:rounded sus[)icion, have stood with hand on 
sword-hili ready U) guard or to strike; think' of what is worse, of 
the criuic and ignorance that fester iii ihe byways o( Christian 
cities, and then boast of civilization if you can. The arts, the 
sciences, taste, literaiuie, skill, atid industry seem to have thriven 
among us in spite of ourselves — to have come among mankind 
like good spirits, and by main force lo have established themselves 
o\] earth. '^Fhey struggle with us atid con(]iier us for our welfare, 
but are not yet our rulers. Sent fruiu Heaveu, aided by the few, 
not by the many, they have made firm their footing. If tfie 
monarchs and presidents of the states ot the earth knew win k iu 
the best interest of themselves and their people lay, it is uj these 
intell'N tual nivaders they would confide. The cost of armaments 
and the keep of criminals would cease in time unproduclively to 
drain their treasuries. But ambition atid strife are sturdy , demons 
yet, and the educator, who dreams of their enchainment, and an- 
ticipates the speedy approach of a peaceful millenium, has but a 
limited acquaintance with the condition of mankind, and the 
hearts of its governors. 

I cannot help hoping that the time will come when every Brit^ 
iah town even of moderate siase will be able to boast of possessing 
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public inscitntions for the education and instruction of its addts 

as well as its yotithriil and childish population. — when it shall 
have a well-organized museum, wherein collections of natural 
bodies shall be dij^()laycfl, not with regard to show or enrioikUy, 
but accord ins: to then ilUistration of ilie aiialocies and affinities of 
organized and iniorjianized objecls, so that the visitor may at a 
glance learn sornetfnng of the laws of nature, — wherciu the pro- 
ducts of the snrronndnij^ district, animate and inanimate, sfiall be 
sciemifically marshalled and their indnstrial afjplicarions carefnily 
and Mii^gesiively illustrated, — wlierein the rnennjnals ui ihe his- 
tory of the neighboring j^rovmce and the races that have peopled 
it shall be reverently '.tssem bled and learnedly vtH |>(ipularly ex- 
plained : when each town shall have a library the pro(>erty of the 
public and freely open to the well-conducted reader of every class; 
Avhen Its j)nl)lic walks and |>arks (too many as yet existing n?i!y 
in pros|)ect) shall be made nislrnctors in botany and agriculture,' 
when it shall have a gallery of its own, possibly not boasting of 
the most famous pictures or statutes, but nevertheless showing 
good examples of sound art, exam^^les of the history and purpose 
of design, and, above ail, the best specimens to be proeared of 
works of genius by its own natives who have deservedly risen 
to ffiune. When that good time comes, true-h<^rted citixens will 
decorate their streets and squares with statues and memorials of 
the wise and worthy men and women who have adorned their 
province, not merely of kings, statesmen, or warriors, but of phi- 
losophers, poets, men of science, physicians, philanthropists and 
great workmen. How often in travelling throngh our beautiful 
country do we not feel ashamed of its towns and cities, when we 
seek for their ornaments and the records of their trtie glories and 
find none? How ugly is the cotnparison that forces itself upon 
our minds between the conduct of our conntrynoeu in this re- 
spect and that of the citizens of continental towns? A traveller 
need not go far through the streets of most foreign cities wiiboot 
seeing statues or trophies of honor, serving at once as decora- 
tions and as grateful records of the iUustrions men they have pro- 
duced, — reminding the old of a glorious past, and inciting by ex- 
aujple the young to add to the fame of their native soil. 

My pictiwe may seem a dream; biu I have laiih sulFicient ia 
England and Eni^hslnnen to believe thai in the course of time it 
will come to pass. Had the foresight of the present crossed the 
imagination of an ancient Briton, he might have hD|»ed for its 
realization in another world, scarcely in this. But a simple belief 
in the probability of State and people advancing in mtelleclual 
aims and true civilization, and working them out tliroiiL^h the 
lenmh and breadth of tlie land, is essentially too wholosume and 
com}>atible with the progress of Christianized human oaturei uot 
to ^d an embodiment in a coouug reality. 
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Ab!T« XXXYIL — On the Cause of the Aurora BoreaUs; by 

Prof. A« DE LA Rive.* 

Whew in Jane 1836, 1 published in the Bibliotheque Univer- 
selle a note on the origin of hail and atmospheric electricity, I 
already foresaw that the same cause would explain the aurora 
borealis, and the irregular and diornal variations of the magnetic 
needle. As I had not then seen an aurora, I withheld at that time 
Ibis application of the principles. Since then I have witnened 
two fine auroras, and the appearances observed, especially daring 
that of November 17, 1848, have confirmed my view of the na- 
ture of the phenomena, while they also accord with the observa- 
tions of others, especially with those of Hansteen, Bmvais and 
Lottin, and also with the many interesting details in Humboldt's 
Cosmos. My subsequent electrical experiments throw additional 
light on the origin of the aurora. 

This last statement indicates that I regard the cause as electri- 
cal. This view has often been presented before, and was brought 
forward by Arago at the time of (Ersted's discovery. Yet no 
one, to my knowledge, has explained the mode of action and 
production of the electricity, or the attendant phenomeua result- 
ing from this cause. 

Without going into any historical details, I will briefly describe 
the Aurora Borealis itself and its effects, and then pass to my 
own theory, the accordauce of whicii with facts I shall endeavor 
to point out. 

1. Description of the Aurora and its accompanying effeOs. 

1 cite the following details principally from the Cosmos. They 
arc derived mostly fr()[n tho descriptions of IlansteeUj Bravais, 
Lottin, and other travellers, w iio have heeu in favorable places 
for observing the aurora. The learned author of Cosmns has 
grouped the facts with great skill, presenting in an adniiiable 
iiiaiiner the promuieut points, and seems with scientific tact to 
reach towards the true theory of the pheuomeua which he de* 
scribes. 

An aurora borealis is always preceded by the formation in the 
horizua of a kind of nebulous veil, which rises slowly to a height 
of four fo six or eight, or even ten degrees about the mag- 
netic mendiau : the sky though before pure, becomes darkened, 
and over this ol),scurc segment, whose color varies from browU 
to violet, the stars are seen as through a thick haze. An arc 
of light, first while, and afterwards yellow, borders the dark seg- 
ment. SoinetiiQes this lumioous arc ia agitated for hours bf a 
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sort of efTem escence, and a constant chanjze of foini, before it 
rises into the rays or columns of light which mount to the zenith. 
The more intense the emission of the polar light, the brighter 
are the colors that appear, which from violet ana bliubli white 
pass by intermediate shades to green and piirphsh red — ^jusi as 
electric sparks are colored only when the tension is strong, and 
the cxpluision violent. Sometimes the columns of light proceed- 
ing from the luminous arc are mixed with blackish or smoky 
columns ; sometimes they rise simiiUaneously from dLiicreiit 
points of the horizon: or they may unite in a sea of ilaDies of 
indosrrihnMe mai^iii licence, the form and brilliancy of u hjch are 
HI incessant change. The motion gives greater visibility to the 
phenomenon. Around the spot in the heavens towards which 
the ^dipping needle points, the rays apj^ear to cluster and form 
a corona. Rarely the aurora continues till the corona is on 
all sides complete, and whea this happens, it anoounces that the 
end of the exhibition is near at hand. The rays then become 
feebler, shorter, and less bright in their coiors. Soon, only 
large neboioos motionless spots, of a pale or ashy tint, are seen 
over the celestial vault; and finally, tiaoes of the dark segment 
in the northern horizoni where the appearances began, alone re- 
main. 

The connection between the polar light and a certain kind of 
cloud is recognized by all observers, who affirm, that the polar 
light sends forth Us brighteai columns when the upper regions ef 
the air coniain masses of dmhstratus douda of great temdifff 
which tend to form a corona around the Ught Sometimes the 
clouds are grouped and arranged like the auroral columns ; and 
in this case they appear to disturb the magnetic needle. After a 
brilliant aurora, the trains of clouds in the morning have some- 
times been found to indicate the positions of as many luminous 
columns during the night. 

The absolute height of the aurora has been Tariously estima- 
ted. For a long time it was supposed that it might be ascer- 
tained by the observations of distant observers on the corona: 
bui iL IS now well known that the corona is only an effect of per- 
spective, due to the apparent couverL;( :ice of rays which are par- 
allel to the dipping needle ; so that each sees his own corona, as 
each his own rainbow. Moreover tfie aspect of the phenomenon 
depends on the position of the observer. The seat of the anrom 
is in the upper regions of the aiuiosphere ; but souietimos it ap- 
pears to be produced within less elevated regions, where clouds 
are formed. Such observations as those of Capt. Franklin ap- 
pear to establish the latter conclusion, who sa^r an aurora vvhicli 
lighted up the under surface of the clouds, whd.Nt Mr. iveixiiM, 
two to tiireo miles distant, saw no light whatever, nlthoiiLili 
awake and constantly observing the sky. Captaiu Parry also as- 



Digiti/co by C_ji.jv.Kii^ 



De la Rive on the Aurora Borealis. 



355 



srits hjs seeing an aurora depicted on the flank of a mountain: 
aiifl It is <?aid that a lunjiuous arc has been seeu on the surface 
even ot the sea, around the magnetic pole. 

Mairan and Dahon believed the aurora borealis to be cosmical, 
and not atmospheric. But Biot, who had an opportunity ol ob- 
servmg thf^ amora at the Shetland Isles in 1S17, proved it (o be 
an atmospfienc ph(Miomenon, from finding that it did not })aitake 
of the movoment ot the stars from west to east, and corise*jnent- 
ly moved with the earth's rotation. Since then, nearly all ob- 
servers have come to the same conclusion j and in particular MM. 
LottiD and Bravais, who have observed more than 143 aurorasi 
and given detailed descriptions of them. 

It is therefore quite certain that the aurora is not extra-atmos- 
pheric. To the evidence from its appearances, we may also add 
the crackling noise sometimes affirmed to be heard by the inhab- 
itants in the far nortii, and the sulphurous odor which also has 
been observed. And, in fine, if the phenomenon is wholly beyond 
our planet, why should it be located about the polar regions ? 
II de Tessan, in the voyage of the Venus around the world, saw 
a fine aurora austmlis, which he describes with care. It was 14^ 
in height, and the centre of the arc was in the magnetic meridi- 
an. He heard no sounds connected with it, which he attributes 
to its distance : but he mentions that M. Verdier, a French naval 
officer, on the night of Oct. 13th, 1819, while on the coast of 
New Holland, heard distinctly a kind of crepitation, during a 
brilliant aurora. All the details mentioned by M. de Tessan prove 
the exactness of the observations. 

As concomitant effects of the aurora, we have mentioned the 
crackling sound, and the sulphurous odor. M. Matteucci has also 
observed during the appearance of a late aurora, satisfactory evi- 
dence of positive elect ncitv in the air. But of all the phuiionieija, 
those winch are ul inosl iiivaiiabie occurrence are the magnetic. 
The magnetic needle undergoes perturbations, either to the west 
or east, and usually the latter. These disturbances vaiy in 
iuteusity, but never fail of taking place ; and they are ai times 
manifested in places where no aurora is seen. This coincidence 
of magnetic disturbance with the aurora, shown by Arago to 
be without exception, from many years of observation, enabled 
this phil(tso|>her to tell, while in the basement of the Pans 
Observatory, when there was an aurora in om Ji' inisphere. M. 
Matteucci has observed this magnetic intluencc iiudera new form. 
During the aunna of Nov. 17, 1848, the armatures of soft iron 
used with tiio I -Icctric Telegraph between f'Jorenee and Pisa re- 
mained attached to their electro-marmots as jf strongly magnet- 
ised, although the apparatus was not m actioni aud the batteries 
out of use. 
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M. da Tetsan cites an obflenration made id 1818, by M. Baral, 
another Freoch naval officer, on the same coasts of New Holland, 
who found that he had been making a wrong course from follow- 
ing his needle ; there had been no stonn, and the compass had 
not been touched. But on the evening of the same day, then 
was a brilliant aurora, and to this he attnbutes the derations 
conclusion which could not have been dictated by theory, sines 
at the time (in 1818) the relations between electricity and msg- 
netism were not known. 

The intimate connection between the aurora and leirestrisl 
magnetism, has led Humboldt to designate as a magneiic sAorsi 
a succession of disturbances of equilibrium in the magnetic foi^ 
ces of the earth. The presence of this storm is indicated by the 
oecillations of the majsnetic needle, and afterwards, by the amoia, 
of which the oecillations are precursors, and which also put sa 
end to the storm, just as the lightning in an ordinary electric 
storm announces that the equilibrium, before disturbed, is again 
established in the normal distribution of the electricity. Hum- 
boldt finds proof, amounting to experimental cenaiiity, in the dis- 
covery of Faraday, who produced liglu by the action of iii:tg- 
netic forces alone, that the earth, by virtue of its tnagneiism, has 
the property of emuiing light quite distinct from that which is 
aiforded by the sun. 

While recoenisiiiff tlie truth of the analogy which Humboldt 
here traces out, we should recollect, that it is not of itself, but 
because it produces electric currents, that magnetism gives out 
light; the liijht is purely electrical in origin. Magnetism jiroilu- 
ces lumuiuns {)henomena only because ii can diseneaee electnci* 
ty, and it is pr(ihably in this point of view that Humboldt says 
in a general way, that it is a source of lieht. 

It is hence in clectricily, and m tlie intiuence which this airent 
in a state of motion, and magnetism, mutually exert, that we 
must look for the cause of the aurora borealis. This is the view 
which I would sustain, and to the force of my demonstration, I 
propose to bring some dirsct experiments, aa well as the lesolu of 
ntuierous observations throagh past yeaiSL 

2. Proposed Theory. 

The atmosphere in its normal state is constantly chaiged with 
a considerable quantity of positive electricity, which increases as 
we ascend, starting at the earth^s surface where it is zero. 

1 will not inquire into the origin of this electricity: what is 
certain is that its production is connected with the action ci the 
sun, sanoe its intensity is subject to diurnal ▼ariatione. It may 
be a question whether the sun acta diiectly, either through its 
light or its heat, on the constituents of our almosphera, Sod so 
produces the electricity [ or whether it is aa indirect efltet of the 

* 
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solar rnys causini^ ovafwration from the watt rs of the seas, or itio 
vegetation of the land. It is probable that both causes act : yet 
I am inclined to regard the first as most general and most con- 
stant. But this is of little importance here : the fact of the con- 
stant charge of positive electricity in the atmosphere, and of 
negative electricity in the earth, is abundantly proved, and this 
is sufficient for our explanations. 

This constant production of the two electricities must necessa- 
rily be attended by a recomposition or neutralisatinn : otherwise 
the contrary electric states would acquire an infinite tension, 
which is contrary to observation. This recomposition or neutral- 
isation takes place in two ways, one irregular and accidental, the 
other normal and constant 

The first method is exhibited undjsr various forms. Generally 
it is the simple humidity of the air, or the fall of rain or snow, 
which causes the neutralisation. At other times, it is the thun* 
der-bolt, which exhibits in an energetic manner the tendency to 
union in the two accumulated electricities, one in the air, the oth- 
er in the ground. The winds in certain cases, by mixing the air 
from the earth's surface which is negative like the earth, with 
the positive air of a region more elevated, leads to a neutralisa- 
tion of the two electricities, causing either stortns or an exhibi- 
tion of heat lightning. In winter, the air being constantly more 
saturated with moisture, the direct liciuralisatinn is effected 
through the aqueous vai>ois and Lliere are tiiercfore fewer great 
disturbances and consequently fewer sionns: and at the same 
lime, as Arago has remarked, considering the nuakber of storms, 
the lightning strikes the earth more frequently in winter than in 
summer. 

In general, the intluenco of the hyiiinnietric state of the air on 
the manifestations of atmo^]>hfTic (•Icclrioty is LiUnosi as great as 
that of the cause itself which produces tins « Itctricity ; for this 
influence makes itself felt both in the production of the acciden- 
tal phenomena just eiiunieialed, and in tfie indications of the 
elociromeler by which wc ascertain the normal electric slate of 
the air for the fiours ot^ the day, and days of the year. Hence 
it is difficult to deduce from these observations even the intensity 
of the atmospheric electricity for any given moment, seeing that 
it ia impossible to separate this original intensity from the de- 
gree more or less decided wiiich the electric registers may mani- 
fest. • 

Let us now pass to the second mode of neutralisation of the 
two electricities, which I regard as normal and regular. 

The positive electricity, with which the upper beds of the at- 
mosphere are charged, will traverse them freely, because of their 
high state of rarefaction. Bat in the polar region, where the in- 
lenas cold constantly ^oiideiiiea the aqueous vapors, it finds a 



Digiti/co by C_ji.jv.Kii^ 



358 



De la Rive on the Aurora Borealis, 



portion of the atninsphrre sntnrated with hinnidity, i^iviiiG: rise to 
mists: and by this iiK^ans it may (Msily pass to the earth and 
combine with the negative electricity with which the earth itself 
is charged. It consccineiitly results that tfi»^re are rn?is?am cur- 
rents of positive t'lertricity rising from ditiereiii po]ni> of ilie 
earth's surface into the n[)per regions of the atmosphpr* . which 
pass towards the poles, and then return beneath the earth's sur- 
face towards each of the points whence they have started. The 
currents of ilie northern hemisphere should go to the north pole» 
and those of the southern, to the south pole. In the ec[uatorial 
regions, the position of the sun will determine the dividing line 
between the two systems. We may add that the experiments 
made with the electric telegraph have demonstrated that the ter- 
restrial giobe is an almost pcurfect conductor of electricity, com- 
pensating by its mass, for what it wants in the conductibility of 
the materials which constitute it. Thus the existence of the 
currents, whose course I have traced, rests on well established 
principles, with a foundation of simple experiment. 

But more than this : their existence is demonstrated by facts 
long studied and established, — those pertaining to the diuraal va* 
riation of the magnetic needle. 

I do not examine here into the origin of the earth's magnet- 
ism, a subject to which I shall have occasion to retarn in another 
work ; for the present, I only say that I do not regard the disturb- 
ing causes of the direction of the magnetic needle as of the same 
nature with those which determine this direction. I content 
myself now with regarding the earth as a large magnet having its 
two poles; and I study only the causes that modify the direction 
which, in this quality of a magnet, it tends to impress on the 
masriictic iieoclle. These causes lul* the electric currents, whose 
existence I have jnst shown ; they well exj)lain the dinrnai vari- 
ations. These variations, in fact, consist in this, that in our hem- 
isphere, the nortli pole of the needle Uioves to the west, during 
the morning mml U'' p. m., and then returns to the east during 
the rest of the day, to remaiu stationary dnrina tfie night. But 
this deviation is precisely that which should be occasioned by 
currents passing along the surface of the globe from the north 
pole to the eqnaror, augmenting in intensity with tiie iieai of the 
day and diniinishing as it decreases. The diurnal variation is at 
its maxininni (13' to IG') hi those months in which the sun is 
longest above the b^^rizn?}. May; June, July. August. It nt its 
minunnni (-1' to (inrinir the winter months. The variation is 
greater as we pass from the equator towards the j)olc : but it is 
evident, that if the currents, proceeding from ditierent points of 
the earth's surface heated by the sun, rise in the atmosphere to 
redescend at the polar regions, and thus traversing the globe, 
reach their point of departure, the nearer the needle to the mag- 
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netic pole, the srroater the number of currents that will act upon 
it: near the equaitd, it will not be subject to any inlluoncc from 
the currents which are formed beyond the region around ihe nee- 
dle. In winter these ditiercnccs are l»'ss soiisiblo, because liic 
currents from the eiiuatorial regions are the only ones uiyt-»se ef- 
fects will be very decided, on account of ilie httle diilertjnce of 
temperature which exists in this season liotweon the earth's sur- 
face and the up[)er lOLriotis of the atmosphere m the temperate 
and especially the polar zone. 

Finally, according to our theory, tiie same effects should be 
manifested in the southern hemisphere, only that all is reversed; 
and this is fully established by the various results of recent ob- 
serveis, iacludiog those of Ck>looel Sabine and a large number of 
travellers. 

1 should however acknowledge that there are some anomalies, 
either in the hours or in the direction of diurnal variation, at cer- 
tain i>laces, especially at St. Heiena and the Cape of Good Hope, 
anomalies which it is difficult to explain by the theory proposed. 
But I am convinced that when further examined^ they will be 
found to be due to local and accidental causes, such as the vicin* 
ity of the sea, which influences very notably the diurnal varia- 
tions of temperature, and especially their amplitude and the hours 
of the maximum and minimum of heat. The question whether* 
there are not places of no variation, proposed by Arago, is of 
little importance in this connection* The points of the earth's 
surface without diurnal variation, will be those where the two 
currents originate, and whence they proceed from the right and 
left towards the two poles : they are situated in the equatorial 
regions, but they cannot well be laid down, as their position will 
vary with the sun, the temperature, the winds, and other disturb- 
ing causes. 

But I do not dwell on tliis point, as my object is not to treat 
of the duu'nal motions of the needle. My end is simply to [)i()ve 
frt)in the diiunal vaiiulU'iKs, the existence o( the terniinal cur- 
rents. In continuation, we may oluain another proof still more 
direct, altliough less general, of the presence of these currents, 
by making use of the telegraph wires, for collect nig them. This 
I have done in iMigland, as has also Mr. FJarlow ; and M. Banm- 
gartner has performed similar experiments in Germany. In these 
trials, the currents have in all cases been detected by means of 
the galvanometer. M. Banmgartner, having introduced a very 
sensitive galvanometer into the circuit formed by the telegraph 
wire hetween Vienna and Prague, which has a len'glh of about Gl 
nnles, ohtained the following results wlieii the two extremities of 
the wire were buried in the earth. 

1. The rnaguetic needle never stood at zero, but was more or 
less deviated. 
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2. The deviations were of two kinds, some of large extent, 
even oO-^, olhois small, varying from 1^ to 8^; — the former not 
common, and changing in direction and intensity, so that no 
law can be discovered ; the latter on the contrary subject to a 
simple law, and being very regular when the air is dry and the 
sky serene^ but with many anomalies when the weather is cold 
and rainy. 

Mr. Harlow hns made numerous observations, and obtained re- 
sults demonstrating the exactness of the principle which I have 
laid down, i^'our main hncs start ini; from Derby, were nsed in 
his ex|)eriments. two muning towards the iiorUi and lUTiheriFt, 
and two towards the south and southwest. The direction of the 
. currents perceived on the first two lines, was always contrary to 
that of the currents on the two others, as ought to be the case, 
on the theory proposed* But the most jremarkable fact, is the 
perfect concordance which these observations have proved to ex- 
ist between the movement of the needle of the galvanometer 
placed in the circuit of the telegraph wire and the diunutl varf»* 
lions of the magnetic needle. The diurnal movement of the 
needle of the galvanometer is subject to disturbances in intensi- 
ty more or less contioaed, during storms, and also when the aa> 
rora borealis is visible ; and so also is this true of the compass 
needle. There is this differencOi that the currents acting on the 
latter, circulating beneath the earth's surfooe, should hot be sub- 
ject to disturbances like those which happen to the telegraph 
wires through the influence of the electrical condition of the at- 
mosphere about them. 

The existence then of electric currents eiiculating benenth the 
earth^s surface appears to us to be well demonstrated ; and once 
proved, it leads necessarily to the conclusion that it is a conts- 
quence of the normal and regular reestablish ment of the electric 
equilibrium between the earth and its atmosphere, which is bro- 
ken essentially in tropical reerions; whilst the electric discharges, 
more or less intense, which lake place biUwccn tiie earth and the 
aii are the accidental and variable means for the reeslahl ishment 
of this equilibrium. We may now see how the exftlanation of 
the phenomena of the aurora hoih north and souili, llt»ws neces- 
sarily Irom the formation of these electric currents circulaiing 
from the equator to the two poles in the upper regions of the at- 
mosphere, and from the two poles to the eiiuator along or beneath 
the surface of the L^lobe. 

we have said above, the j^isitive electricity with which the 
atiii'tsphere is charged, especially in the upper regions, is carried 
towards the two ]ioles either l y the greater condnctibility of the 
upper and most ranfied strata of the atmosphere, or hy the r?ir- 
reuts of air m the iipjKjr regions which move from tlie eipi it r to 
the two poles. It is consequently through the vapons which aie 
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constantly eonden^ in the forming mists m the polar regions 
that the positive electricity sliould find its passage into the earthy 
and also therefore its discharge. This discharge-when possessing 
a certain degree of intensity should be luroinoos, especially if, as 
is almost always the case near the poles and sometimes in the 
upper regions of the atmosphere, it enconnters in irs course icy 
particles of extreme minuteness, which form the haae as well as 
the more elevated clouds. 

The formation of lunar halos which genemlly precede the 
appearance of an aurom, and the fall of rain or snow which also 
is often a prelnde to it, are a proof of the presence in the atmos- 
phere of these fine needles of ice, and of the part they play in 
the phenomenon before us. 

This attenuated mist, rendered Inminoos by the transmission of 
electricity, ought to appear under a regular form, like an illumi- 
nated surface of greater or less extent, and more or less broken. 
It should spread outward from ihe poles, forming as a first ap- 
pearance the auroral bank like a veil in the north. The tenuity 
of this veil is such tluu the stars may be seen through it, as has 
been remarked by all observers. MM. Bixio and Barral, in the 
bcilioon ascension which they recently made, suddenly fonni^ 
themselves. — although the sky was quite serene aud ihe atmos- 
phere witiiout a cloud — in the midst of a veil or nnst, winch 
was prrlectly transparent, consisting of a multitude of small icy 
needles so iine that they were hardly visjhie. Such arc [\\e iicr- 
dles which become ln?ninous by the passage of the elect nciiy, 
which determine the formaiKm o[ halos as has been rigniously 
demntistratcf), and produce by condensatio!i the aqueous vapors mi 
their passage through the air towards tlio earth, the fall of snow 
or rain, or sometimes under peculiar circumstances, fiail. 

Now if we inquire what should pass in the portion of the lu- 
minous mist nearest to the earth's surface, we shall conclude 
that the vicinity of the magnetic pole mast exert a decided infiu- 
ence on this electrised matter, — ^for it is in fact a true mobile 
conductor traversed by an electric curreiit. 

In order to obtain a correct idea of this action, I have endeav- 
ored to imitate artificially the process of natiire, and with this 
view, I contrived the following experiment. 

Into a glass globe, 30 to 40 centimeters in diameter, I intro- 
duced through one of its two opposite tnbulnres, a piece of soft 
iron wire, about 2 centimeters in diameter, making it to termi- 
nate at the inner end very near the centre of the globe, while 
•the other end was exposed out of the globe. The wire was cov- 
ered through its whole length, excepting its extremities, by a very 
thick insulating bed formed first of shelUlac, then with a glass 
tobe covered itself with shelMac, then with a second tube of 
glass, and finally with a bed of carefully applied wax. The 
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niml'dUui^ layer in all was a cenuineter thick, giving 4 centime- 
ters for the thickness of the bar tluis covered. Within the globe, 
a ring of copper snrrouniied the bar and its insulating bed, ai 
the part most distant from the tnbulnre. This rmg was arranged 
to be pnt in ^'onnannicatiiHi with a source of electricity exterior 
to that of the bar by means of a metallic wire insulated wnk 
care, whicli passed tbrough the tnbulnre and ended wiiliont in a 
hook. A stopcock attached to the otlier inhulnre of the gl» be, 
was arranged for obtaining a vacuum. W lien the air within is 
sniliciently rarified, tbe hook i.'^ connected with the conduclnrof 
an electric machine, and the oiiier extremity of liic I y of iron 
with the soil ; by this means the eiectriciiy forms wiihni the clobc a 
luminous sheaf, more or less irregular, which passes from the ring, 
and terminates at the inner extremity of tbe sott iron. But im- 
mediately on placing the outer extremity of the soft iron on the 
pole of an electro-magnet, the electric light takes a wholly dif- 
ferent aspect. iDStead of proceeding indifferently from didereot 
points of the upper surface of the cylinder of iron, it proceeds 
from all points in the circumference of this surface, so as to form 
around it a continuous himinous ring. This is not all : this ring 
JfBB a movement of rotation around the magnetized cylinder, 
sometimes in one direction and sometimes in the other, according 
to the direction of the electric current, and the nature of the 
magnetisation. Finally, jets of brilliant light are seen to proceed 
from this luminous circimiference, which are distinct from the 
rest of the mass of light. When the magnetization ceases, Ihe 
luminous phenomena return to tbe condition familiar in the ex- 
periment, known under tbe name of the Eledrie Egg. 

There is some advantage in using for the experiment here de* 
scribed Armstrong's hydro-electric machine, in which the boiler 
is made to communicate with the hook which is united by a me- 
tallic connection to the ring of copper within the globe, whilst 
the conductor which receives the vapor is put in connection with 
the bar of soft iron. Thus we have in the globe an electric cur- 
rent of great intensity wiuch may be chau^td m direction, by 
iuveiuug the coiuiectiuns. 

3. Agreement of ihe theory with the /ads. 

We have remarked that all observers agree now in recrarding 
the aurora Ub an atmosplienc phenomenon, and we have ciied 
facts in snpj)ort of this view. One more lact may be aiiuJed to 
here winch places it beyond doubt : it is fi\ in the observations 
on the aurora borealis iinblished in the History of the Vovatze of 
Captain Frankliu. Lieutenant Hood and Dr. Uichaidson were 
65 miles miles apart for the purpose of malvini; simnlianeon? oh- 
scnvatiofis. in order to ascertain the parallax of the j)lienoinenoa 
and conse(^uenily its height, l iie results from three trials place 
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it alike at a height of 0 to 7 miles. On the 'ind of Ajiril, at the 
most norther! V station a brilliant arc was seen 10^ abovf* t!)p ho- 
rizon; at the other station, it was not visible. The Gtli of Au- 
gust the aurora was at the zenith at one station, and 9^ in lieight 
at the other. On the 7ih of April it was again in tlie zenilh at 
the tirst station, and 9^ to IP in height at the second 

Again, Hansteen, and after him, MM. Loitin and Bravais, were 
led to believe as a conse'inenee of their observations, that the arc 
of the aurora is a luminous ring whose different parts are sensibly 
equidistant from the earth, and which is centered around the 
magnetic pole so as to cut at a right angle all the magnetic me* 
ridians which converge towards this pole. Such a ring is the au- 
roral arch and its apparent summit is necessarily in the magnetic * 
meridian of the place. M. Bravais also observes that the arc seems 
to have a kind of movement of rotation from the west to the east 
passing by the south. From this description the phenomenon is 
quite similar to the result of the experiment described above, and 
the direction of the rotation in the luminous ring is pr^isely that 
which ought to take place according to the laws governing the 
mutual action of currents, If it be the positive electricity which 
passes from the atmosphere to the surface of the earth, thence to 
penetrate about the north magnetic pole, reunite with the nega^ 
tive electricity, and thus constitute the current. 

The diameter of the luminous ring will be greater, as the mag* 
netic pole is more distant from the earth's surface, since this pole 
ought to be found in the intersection of the plane of the ring 
with the axis of the terrestrial globe. 

It hence results that each ob^rver sees the summit of the au- 
roral are in his own magnetic meridian ; and hence only those on 
the same magnetic meridian see the same summit, and can take 
simultaneous observations for ascertaining the height. 

If the snmmit of the arc pass the zeniih of the observer, he is 
surrounded on all sides by the matter of the aurora, or the auro- 
ral influences which proceed from the earth, and then, it ai all, 
the crackling sound which has been alluded to should be heard. 
If it does not reach the zeniih, the observer is then outside of the 
region; and the aurora is more or less distant according to its 
altitude. The noise may be produced by the action of a f)owcrfnl 
magnetic pole on luminous electric jets very near this |)ole, as I 
have proved by experiinent ; I have succeeded in producui^ a smi- 
ilar s"iiijd by bringuiu' a piece of iron, strongly magnetised, to the 
itiminous arch fonrif d between the poles of a voltaic battery. 

As to the snlphunMis odor, it proci rds like that which accom- 
panies liahtniuff. from the conversion of the oxygen of the air 
into ozone by electric discharges. 

The light of the aurora is not polarized, as was remarked hy 
Biot ia lbI7| from his observations at the Shetiatid Islands, 'i'his 
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negative result is confirmed by Mr. Macquorn Rankino, who has 
shown that this absence oi polarisation is not due to the feeble- 
ness of the liuht, since this same hglit viewed aftei leilecliofj iVom 
Avator is found lo be polarised by tins rellecl ion. The most care- 
ful study and experiment have fourid no trace of polansatiorj in 
electric light, whether the discharges be made in the air or in a 
vacuum. This is a new proof of the identity of these two kinds 
pf plu^nomena. 

Fuially, we discover in the resemblance between auroral ap- 
pearances and certain clouds, as well as tlie di^^iurbauces cf the 
inagnetir needle, a further iin{X)riant confirrnai urn of our tiieory. 

Th'- nifservations of Dr. Hirhanlson already mentioned, which 
• show that the aurora exists ;a moderate elevations, also indicate 
that it is often connected wuh the format Km of duR'rent kinds of 
cirro-stratus clouds. Lieutenant Hood, in s|>eaking of the lumi- 
nous bands or columns of the aurora, says that he is convmced 
that they are carried by the wind, because they retam exactly 
their relative situation, which is not th<^ r nse when the luminous 
matter moves it) the air by its own direct action. Finatiy, the 
coexistence of the aurora with small ice needles in the atmos-- 
phere, such as exist in elevated clouds, is shown by Captain Rich- 
ardson, who having seen at a temperature near —32*^ C. ( - 35^ 
F.) an aurora whose superior are was near the zenith, remarked 
that although the sky appeared perfectly serene during the phe- 
nomenon, there fell a fine snow hardly perceptible to the eye, 
though easily observed as it fell on the hand and melted. The 
same fact had been previously observed in full sunshine, the rays 
of the snn rendering the floating particles of ice visible. 

Observers are agreed with regard to the existence of a stratum 
or dark segment, which rests in the northern horizon, and appeals 
10 be the source of the auroral display. The numerous observa- 
tions of H. Strove at Dorpat, and those of M. Argelander at Abo 
confirm this appearance. It is like a veil, which although per- 
mitting the light to pass gives the sky a more somber aspect; 
moreover it is bordered by a luminous aic. The exisfeoce of 
such a dark segment is confirmed by an observation of Gisler, 
who says that in Sweden, upon the high mountains, the traveller 
is sometimes suddenly enveloped in a very transparent mist of a 
grayish white color, verging towards green, which rises from the 
soil, and is changed into the aurora borealis« 

The cirro-cumulus and the mists become luminous when they 
are traversed by electric discharges sufliciently energetic, provi- 
ded daylight does not eflace the feeble light. They may some- 
times be detected in the day: thus Arago establishes most jncou- 
testably that Dr. H. Usher was not deceived m a nouce published 
in voKhul' II. of the Memoirs of ihe Iiibii Academy, where he 
desciibes aa auroia seea at mid-day ou the 24lh of May^ 176S. 
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This observer, during the day alter a night in which he had wit- 
nessed a buUiant aurora, luuuig observed an (.j^cjlialion of the 
stars as seen with his lens, perceived in ilie sky rays of a white 
quivering Ught which rose from all pi)niis in the horizon tituatds 
(he pole of the dipping needle, where they formed a light and 
\'. hui^li curuna like that which the most brilliant aurora presents 
at nii^fit. Arago, on consulting old records at the observatory, 
found that there were considerable magnetic disturbatices that 
day in the magnetic needle kept for showins: the dinrnal varia- 
tion, thus proving beyond question that the phenomeuun observed 
bv Dr. Usher was a veritable day aurora. 

I find also in the account of the voyage of the Venus by M. 
de Tessa n, that M. Cornulier, au intelligent officer in tlie French 
Navy, often observed on the coast of New Holland a partic- 
u!nr direction in the cirrus clouds during the day, frnm which 
he was etiabled always to announce a fiiie aurora ansiralis at 
night. M. Cornulier, like M. Verdier, was convinced, from a study 
of the arrangement of the cirrus clouds, that in those regions, 
auroras occur during nearly every day, and that the variation is 
only as to their brightness; they are ofieD hid from view by 
clouds and storms. This remark agrees with the observations 
made under the direction of Captain Lefroy in Canada, at 13 dif- 
ferent stations, and wilh others, collected by the Smithsonian In** 
stitution. It results from all these observations, that the aurora was 
seen on almost all dear niL'hts, when the moon* was not too 
bright, although not at all the stations. This is especially true 
during the months when the nights are longest. From October 
to March, there is scarcely a night without a visible aurora; and 
they are most briliiant in the month of February. The tables 
show that auroras were seen during 261 nights in 1850, and 207 
in 1851. It is also remarkable and natural, that the auroras 
should have been seen most frequently in the stations nearest the 
magnetic pole. 

Recurring to the coexistence of icy particles in the air with 
the auroras, we find striking proof on this point in the Canada 
observations. The tables give with exactness the weather before 
and after the auroras. The aurora was almost always preceded 
by a fall of rain or snow ; it also often happened that a fall of 
one or the other succeeded the aurora. The appearance of lunar 
halos, a common prelude to auroras, is a proof of the presence in 
the atmosphere of these icy particles which make up the network 
illuminated by the electric current. 

But the most important proof of the electrical origin of the 
aurora is that derived honi its action on the magnetic needle. 
The ub:>tirvaiiuus by Aragu at Liie obi»ef vaLory ui Paris,* by Fors- 

* Ado. d« COl ei de Phjrs 3B. ISO; n, 4S8; nri, SSB; mii^ S«9; zlii, Wl\ 
^,iOS. 
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tar, Farquharson, and by all voyagers, establish the followiug 
conclusions : — 

1. Daring the day preceding the night on which an aurora a|h 
pears, the df^clinatioo of the magnetic needle to the west is al- 
ways augmented 10, 20 or 30 minutes, or more. 

2. Oa the contrary, at the middle, and at the end of the ei- 
hibition, the needle deviates from its normal state to the east. 

3. Finally, the needle often undergoes irregular penorbaiioos 
during an aurora,- amounting to several minutes. 

It happens ordinarily that the maximum deviation of the nee- 
dle during the day preceding the night of the aurora, is at noon, 
or half m hour after noon ; and the deviation due to the disturb- 
ance may be 5 to 30 miiuups or more, beyond that of the days 
before or following. Sometimes the iiiax;iiium western deviation 
is at other liours in the morning, and it is probable tliaL in such 
cases there is an aurora diirnis: llie day. Arago cites several ca- 
ses of this kind. Thus, on ihc ITth of Angnst, 182S, the decli- 
nation from 8ih. a. m. till noon was 5' above the mean of the 
m mil for {\\c same hours; and on the same day, at lOh. r. m., 
Mtj.N^rs. Coldstream and Foggo perceived feehle traces of an au- 
rora which was probably the end of a day aurora. During the 
evening the needle was in its ( r linary position. 

The magnetic observations made in the regions near the pole 
confirm the intluence on the needle. Thus at lieykinwdc (64^ 
8' 15'' N.) MM. Lottin and Bravais, havinsr made numerous ob- 
servations on the diurnal variation oi' the needle parallel with sim- 
ilar observations at Paris and ( 'hprhonr?, were struck with the 
almost continual disturbance of the needi<;. They at first attrib- 
uted it to some movement in the earth: but iMirrwards, remark- 
ing the concordance of their observations wnli those of M. de 
Lowenorn made in 1786, 50 years before, they satisfied them* 
selves that the effect was due to auroras invisible to them because 
of the continued presence of the sun above the horizon. >L 
Ginge, a Danish Missionary, made observations in 1786, 1787, 
contintied through the 24 hours, which showed that the western 
declination was ordinarily strongest froiu 9 to 10 in the evening, 
and least at 9 to 10 in the morning, a fact which he attributed 
without hesitation to the aurora. This conclusion is confirmed 
by the very numerous and excellent observations of MM. liOttia 
and Bravais. 

We thus see, that for a long period observations near the pole 
have shown that auroras must be more frequent than was sup- 
posed, and this is confirmed by the facts observed in Canada and 
the United States. 

We therefore conclude, that the production of auroras, north* 
ern and southern, is the normal mode of neutralising the positive 
electricity of the atmosphere with the negative of the earth. 
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This neutralisation should not take place in a manner very uniform 
or regular. It is evident that the variations m the nnsis or con- 
duct ins^ capabilities of the atmosphere will be attended by varia- 
lions in the I'acihly ot this nentrahsation. 

These differences will be evinced by the deviations or disturb- 
ances of the magnetic needle, which will be sensible at great 
distances from the poles, as in the temperate zone where they are 
often observed. The western deviation which in the middle lat- 
itudes usnally precedes an aurora, indicates a large accumulaiina 
of electricity, due to a powerful condensation of vapors in the 
polar regions, which by facilitating the reunion of the two elec- 
tricities, augments the intensity of the terrestrial current passing 
io our hemisphere from the equator to the north, and consequent- 
ly carries the needle more to the west. When the aurora is once 
visible, the ctirretit becomes less strong, because the light itself 
of the aurora is proof of the resistance (probably due to the con- 
gelation of the particles of water suspended in the air that con- 
stitutes the mist) which the reunion of the two electricities en- 
counters ;* the needle will then retrograde to the east, as actually 
takes place. 

In the higher latitudes, the disturbances of the needle are con- 
ttnualy because the slightest diflferences in the intensity of the 
electric discharges that take place in the polar regions should be 
there perceived. As to the observations of MM. Ginge, Lowe- 
iidrn and Lottin, that the maximum deviation of the needle takes 
place from 8 to 10 o^clock in the evening, and the minimum at 
9 to 10 in the morning, they were made only daring some weeks 
Hi summer, and they prove only that at this season of the year, 
the greatest amount of condensation of moisture takes place, as 
should be the case, at times just preceding and following the set- 
ting of the sun, and the least 7 or 8 lionrs after its rising. In 
llie observations of Lieuleiiaia Hood, made ui i\\v. voyage of 
Captain Franklin, between the 1st of February and the Hist of 
.Abiy, the greatest declination look place at b and 9 o'clock ii] the 
morning, and the least at an Ijuiir after noon. Thus, as is seen, 
the times of the maxima and muinna are widely vaiial)le in those 
high latitudes, where there are grt-at dillerenccs in the length of 
the day. and also in temperature, and therefore cousiderabie electric 
disturbances of the air. 

It is a singular fact, sometimes noticed, that when an n})server is 
in the midst of an aurora, so to speak, the action on the needle may 
be null. Tins was remarked by Mr. Forster, at Port Bo\ven, be- 
ynnfl N., the latitude of Forts Franklin and Enterprise, where 
Dr. Kichardson had on th*' contrary observed tlie action ol" the 
needle. In fact^ a needle iu the interior of the circle formed by 

* It IB dear that the mi^t when fir^it formed fihould be a better condoetor thin 
wbcoy eflcrwarda, it coiuiBte onlj of putidea. 
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the aurora about the tna'jDeiic pole, is no longer under tho ir.da- 
ence of the currents which circulate around it and not above or 
below, and it oughl therefore to experience only a variable and 
irregular action. 

I have said that the aurora was probably of daily occurrence, 
and varied only in inlensily. These dilferences in intensity art 
the reason for its being not always perceptible, and also for its 
less frequency remote from the magnetic poles. As to the diffet^ 
ences of number for each month, they are attribntable to two 
canscs—bnt especially to the unequal length of the nights, for thers 
should be fewer in the shorter nights. Thus in May, June and 
July the fewest are seen, because the days are the longest, while 
in the nine others, and especially in March, September and Octo- 
ber, they are most numerous. This preeminence of these three 
months above others of still shorter days, can be due only to thts^ 
that the auroras are most frequent at the times of the equinoxes, 
and especially the autumnal equinox. This is readily nndeistood 
if we consider that the vernal equinox is the time when the sun 
transfers to the northern hemisphere its powerful influence either 
direct or indirect in the development of electricity ; and that the 
autumnal should be followed with a lai^e condensation of the 
vapors accumulated in the atmosphere during the months of sum- 
mer*--« condensation which, as already exfSained, facilitates the 
neutralisation of the two electricities, developed in large quanti* 
ties during the summer, and augments consequently the intensity 
of the discharge at the pole* 

It has been pretended that in (he appearances of the aurora 
borealis there are secular variations ; in other words, that there 
aro epochs comprising a certain number of years during which 
auroras are particularly frequent, and others in which they are 
rare. This opinion does not appear to me to be based on docu- 
ments suliiciently exact to he admitted. There may be a differ- 
ence in difierent years, as there is a difference in temfieraniie and 
humidity. But this is far from making out a periodicity in auro- 
ras: to establish such a i)eriodicity, there ought to be the C(^llec- 
ted observations of a century, from observers at least as good, and 
as favorably situated with reference to the magnetic poles, as 
those now engaged: and this we have not. We need not there- 
fore dwell IcMiger on this [jfMnr, c^ily roniarking ifiai if really snoh 
a periodicity exists, it miglit be ronnrcted with the cfiange ui the 
mni'iietic poles, which are the centers of the aurora, and which 
according to the surface about them wofild more or less faciliinle 
the electric circnkiiion : fnr it is evident Uini the naked soil would 
afford more ready circnl;uiou lh:\i\ a siirtace covered with a great 
thickness of ice. But, I repeat it, the fact of the periodicity is 
far from proved. 
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Recapitnlation. — 1. All observations ngrce in demonstrating^ 
that the aurora hnreaUs is a phenomenon lakiiig place in our at- 
mosphere, and tli;it it consists in the production of a Inniinons 
ntig whose c( liter is the magnetic pole, and having a diameter 
more or less large. 

2. ExperiraetJt demonstrates that in causing in highly rarified 
air the reunion of the two electricities near the pole of an artifi- 
cial magnet, a small ring of light is produced similar to that 
which coDdtitutas the aurora, and having a like movement of ro- 
tation. 

3. The aurora is conseqaently due to electric discbarges taking 
place in the upper regions between the positive electricity of the 
atmosphere and the negative electricity of the earth— the electri- 
cities being separated by the direct or indirect action of the sun, 
principally in the equatorial regions. 

4. As these electric discharges take place constantly, though 
with varying intensity, depending on the state of the atmosphere, 
the aurora should be a daily phenomenon, more or less intense, 
and consequently visible at greater or less distances, and only 
when the night is clear — ^which accords precisely with observ* 
atioD. 

* 6. The phenomena that attend the aurora, such as the pie»* 
enee and form of the cirro-stratus clouds, and especially the dis- 
turbances of the magnetic needle, are of a kind to demonstrate 
the truth of the electric origin attributed by the auUior to the au- 
rora—an hypothesis with which these phenomena correspond 
even in their minutest details. 

6. The aurora australis, according to the few observations on 
it which have been made, presents exactly the same phenomena 
as the aurora borealis, and is explained in the same manner. 



Art. XXXVlIi — A'o//Vv of three ponderous maft^ps of Meteoric 
Iron at J^uczon^ K^onora ; by Charles Upham iSueparo, M»D. 

TiiK first intimali >ii c ikm ruing the locality here noticed, was 
afforded in at tlir- Met ting of the American Association for 

the Advancement of Science, on the occai^ion of my describing 
before the Chemical and Natural l-iistory section of t!iat body, 
the meteoric stone of Deal, New Jersey. Dr. J. L. LeConte being 
present, and having just returned from California through the 
province of Sonora, stated to the meeting, that " while passing 
through the village of Tuczon, a frontier town of Sonora, near 
the Gila, in the month of February previous, he observed two 
large pieces of meteoric iron, which were used by the blacksmiths 
of the town for the purposes of anvils. He was unable to pro* 
cure any specimens from these bodies ,* but was guided to a caiion 
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between two mountain ridges ni the immediate viciuity from 
which both pieces li;ui l)oeii taken, where the masses of meteor- 
ites were so abiindani a^s to liavc LMven name to the canon. He 
had not before heard any account uf this remarkable circumstance, 
and had considered it an interesting subject for observainn."* 

Nothing farther was brought to light respecting this very re- 
markable locality, until the pit;.seiit season, on the return of LienL 
John G. Parke, of the United Stales Topographical Engineers, 
from his scientific explorations in Sonora, when he had the gooiJ- 
ness to address me a letter of imp in y i<'S|)ecting them, attended 
with about an ounce weight for my exannnatlOQi which he had 
procured in person from one of tfie masses. 

Lieut. Parke observed in his letter that " the Aicaide and Com- 
mandante would not consent to our removing the masses, even 
had we possessed the means; but by dint of two hours hard 
labor, we managed to chip otf a few fragmeols, which I hope 
may serve the purposes of analysis." 

1 immediately set myself to tho Ijost examniaunn of the sub- 
ject, which the limited supply of materials aod tho facilities at 
hand, permitted. 

The fragments were small ; the largest piece not weighing 
abore one-quarter of an ounce, and that somewhat battered by 
the process employed for its separation. Still, it showed the 
natural outside of the meteor, it was destitute of a well marked 
crust, and much coated with oxyd of iron, evincing in common 
with the other fragments, that this iron is prone to andergo a 
rapid oxydation on exposure to the weather. 

The fresh surfaces presented the color and lustre of white cast- 
iron ; though it is not brittle, or granular in its fracture. A close 
examination of a fresh surface, produced by the cold chisel, re- 
veals frequent white spots, of the size of a pin's head and smaller, 
scattered in every direction, and without any very perceptible 
order. These spots seem to be owing to the presence of an earthy 
powder, which adheres closely to the ir9ni and indeed seems par* 
tially imbedded therein. When such a surface is highly polished 
on the burnishing wheel, the spots disappear ; but are renewed 
again on the application of acids, in the etching process. They 
then come into view, rather more circumscribed in their aress 
than before ; but of a very determinate figure, being mostly 
•rounded or oval, sometimes with angular indentations in their 
borders. They are never rhomboidal or rectangular in their out* 
line, after the manner of the much larger earthy grains, or crys- 
tals, in the ACacama iron^ which render the Utter porphyritic, 
when cut into slabs. The Tuczon iron on the contrary, when 
thus polished and etched, is amygdaloidal only ; and to discern 
Uiis ciiaracter thoroughly, requires the aid of a microscope. 

« Prnceedings of the Americaa AHodatioD for the Adv«iiceiD6D4 of Scwoc*^ 
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The acids act very tardily on the iron, and require to bp aided 
by lieat, before tlie :iciioti will fairly comnierjce. No decided crys- 
talline structure is developed in the process; thoneh thp frag- 
ments expenincntod on, being small, and considerably alt- n d in 
molecular texture by the force applied in their separation from the 
parent mass, it would not be safe from this trial perhaps, to con- 
clude against a crystalline structure in the main portion of the iron. 

Sp. gr. = 6*66, which corresponds very nearly with that of the 
Atacama iron, as determined by TurDer, whose trial specimen no 
doubt included the earthy constituent of that iron. 

No sulphur was detected in ihose fragments that were acted 
upon by acids; but here again, it would not be strange if this 
▼ery common element of meteorites should hereafter be detected, 
when a larger portion of the mass comes to be examined. 

The most striking phenomenon that presented itself during my 
examination of the Tuczon iron, was the following. A white, 
insoluble powder came into view throughout the liquid, as the 
solution of the iron proceeded in nitro-hydrochloric acid; and at 
the conclusion of the process a considerable precipitate of this 
powder was obtained, an^ong which were little ovoidal grains of 
a milk*white mineral and occasionally also, others of the same 
figure that were perfectly limpid, like hyalite ; while others still 
were milky on one side and limpid on the other, — thus evincing 
that the milky and the limpid mineral, was one and the same 
species. Indeed I was led to regard the mealy powder also, as 
partaking of the same nature ; and such was the general resem- 
blance of the whole, to the mineral I have called chladnite, in the 
meteoric stone of Bishopsville, South Carolina, that I am led to 
'refer this earthy substance to that species : an opinion which is 
the more probably correct, as I found the acid solution to contain 
decided traces of magnesia, an earth which it is most likely pro- 
ceeded from partial decomposition of portions of the polveru- 
lent, earthy ingredient of the meteoric iron, and not from the 
iron-alloy. Should this view of the unknown substance prove 
correct, it will be the first instance in which it has been found in 
an iron-mass. We shall then have (astropetrologically considered) 
a second species of meteoric iron, with an earthy admixture ; the 
first being the previously known peridoiic iron, and the second, 
that here pointed out, viz., the rhkulmtic iron. 

The nitro-hydrochloric solution of the iron, afforded with am- 
moma in excess, a deep blue liquid, indicative uf nickel in a very 
decided proportion, to the iron. 

It remains only t o state a few additional particulars concerning 
these iro!!- masses, derived from a later letter of Lieut. Parke, 
which lie kifidly permits me to annex to this notice. 

''The three masses wnre fuiiiid in a cauada of the Santa Rita 
Mountain, about 25 or 30 mWv.s to the south of Tuczon. "^J'wo 
of them were shown to us by the Gommandaute ; both being 
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used as anvils. One lies within the Presidio, and is of a very 
peculiar form, it being annular, and somewhat like a seal-nng of 
huge proportions. Its exterior diameter is about three and a hail 
ieet ; its interior about two. ]l weighs nearly I'iuO lbs. The 
other piece is in houl of the Alcalde's house. It weighs about 
lUOl) pounds, and has an elongated prismatic form, serving well 
the purposes of an anvil. It is partially buried in the soil, but 
having two feet of its length projecting above tlie ground. The 
third piece I did not see ; but was told that it was much smaller 
than either of the others. By permission of the authorities, our 
black^uiilh undertook to cut oiX some specimens, in which, how- 
ever, hn alinnst till IK !y failed — the metal being so tou^h Bud liinl. 
It yields to the iiainnier, and has a clear ring, not unlike that of 
bell -metal. The surfaces were rounded, and rusted, — closely re- 
senil)ling a mass of refined cast-iron that had been exposed to 
the action of the weather for a iuiii? period. The surfaces that 
have received the blows of the hammeri where used as an aovili 
are quite polished. 

To obtain these sprcimens would be attended with no little 
diiiiculty, owing to the remoteness of the locality, and the brokeji- 
down condition of animals when reaching ihis point." 

The route of transportation recommended by Lieut. Parke, is 
that, via. Fort Yuma, distant 275 miles from the locality, on the 
California side ; and from thence by water, to the head of the Gulf 
of California. Measures arc already on foot for the removal of 
one or more of the masses, to this part of the country, which it is 
greatly to be desired will be crowned with success.* 



Abt. XXXlX.^R&Mcaminaium of Amerimn Minerals : Part 
IV — BoKanite; Mid of Silver; Copiaptte; Owetiite; Xeno- 
time ; Lanthanite; Manganese Alum; Apophyllite ; Schrei- 
bersite ; Protosulphnret of Iron; Cvhan : by J. Lawrence 
Smith, M.D., Prof.Chem. Med. Depart. Liiiversily of Louiaville-f 

37. Baltmitey idenHeal mth ChrysMe. 

BoLTONiTE was first described as a new species by Professor 
C. U. Shepard. He made the specific gravity from 2-8 to 2-9. It 
was subsequently eiLamined by Professor Siiiimanj Jr., who found 

* The a I ' >v( < Snnora metaoric ironi were deecribed and illuaimted with figures m 

a paper \>y Dr. J. Liiwr tv • .Smith, pruseiitod fa tlio American Association at iU 
meeting at Washington in Ajiril la>t — n pain r ■which was to have appeared in our 
last number, but ia still dtjluycd. The niuii^os were seen by offictors of tiie late Bouikl- 
nxy OommifttoOf and figures are publiidied in Bertlett's PerBoqel Nuretive (8fi^ 
I8r.4). ii, 298.— Eds. 

f The absence of Mr. CI. J. Bni>5h from Amorira, who was n<»«?ori.Tti'd v,-nh mt' ia 
the fir«t three part'^ of these reexaminatktns, makes it necessary for me to continue 
them elooe end Ihe absence of his valuable esststaace is a matter to be wg w Hsd 
hj all who take any interest in the subject w. l. a. 
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3 008 as lis specific gravity, with a hardness of from 5 to 6; his 
aualysis gave for its coostuueuls 

Silica, ........ 40*062 

Alumina, 6687 

Mugut;!>ia, ....... 38'14tf 

Protoxjrd of ifoo, 8*682 

Ume, ........ 1*518 

With this knowledge of the mineral, I undertook its examina- 
tion, on specimens in the gangue furnished me by Prof. Shepard. 
Kxarninalion of different portions separated mechanically from 
the ^an^ne, made it very evident that the mineral was more or 
less uiixed Willi other substances which had escaped observation, 
for no two analyses agreed ; and it was soon discovered (liat it 
was impossible i (Vnm the specimens in my possession at least) to 
separate BoUountj m a state of purity wuiiout the aid of other 
means tiiaii had been adopted. 

Boltonite, as is well known, occurs at Bolton, Mass., dissemina- 
ted in irregular masses and grains in a white limestone. If a 
pifce of the mineral in its gangfie be placed in cold dilute hydro- 
chionc acid, the limestone is readily dissolved, and a mass left, 
which is seen to consist of asbesins, dulomite, a little mica, small 
crystals of magnetic iron, and a greenish or yellowish green min- 
eral ; if the acid be now heated, the clnjoimte will be entirely 
dissolved with a little of the last mentioned mnit'ral. 

In order to obtain the l^ltonite as pure as possible for analysis, 
the following method was adopted. Pieces were separated by 
the hammer as thoroughly as possible from all other substances; 
these were subsequently placed in dilute hydrochloric acid, and 
boiled for some time ; the acid being washed away and the sub- 
stance dried, it was crushed in a mortar to fragments from the 
twentieth to the tenth of an inch in diameter ; these were again 
introditced into dilute acid and heated for a short while ; the acid 
was thoroughly washed away, and the mineral dried. The small 
fragments (now like coarse gravel) were placed on a piece of 
glazed paper, the hand laid fiat upon it and the mineral rubbed 
so as to grind the particles against each other for the purpose of 
ridding their surfaces of a Tittle cohering silica arising from its 
partial decomposition ; with a small ganze sieve the finer particles 
are separated, and from that remaining in the sieve we are enabled 
. with the aid of a glass without any difficulty to pick out the pure 
Boltonite. This method requires a little patiencoi but no extra* 
ordinary care, and however unpromising the original specimens 
may have been, there is no difficulty in obtaining a material, the 
results of whose analysis is constant. From a lai^er selection of 
specimens than that used, there doubtless could be obtained pieces 
perfectly pure of some size. After being satisfied with this method 
of obtaining the pure mineral, three different portions were pre- 

* This Jounud, toI yiii, ?H ter., p. 
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pared and examined, the fint two being of the gieeniflh variMj 
and the third of the yellow yariety, whieh color ia doobllesa due 

to a peroxydation of a minute quantity of the protoxyd of inm 
entering into the constitution of the mineral. Mr. L. Saeroann 
in a communication made to the American Association some 

time since, atlribuled this change to magnetic iron undergoiog 
decomposition ; but this, however, does not appear to me to be 
the case, for the reasons that cry^^fallized niagneuc iron is a min- 
eral difficult of decomposition, and ihn color is not in fissures as 
would be the case if the peroxyd arose from a substance foreign 
to the composition of the mineral, but eaters ituo us most iuu- 
mate structure. 

The hardness of Boltonite is found to be, as already stated, be- 
tween 5 and 6. The specific gravity was taken on three speci- 
mens ; Nos. 1 and 2, on a gramme each of fine pariicies; No. 3 
on a piece of '150 gramme, all possible precautious being used to 
arrive at correct results: 

1» S 210 Ko. 2» 8*208 Ko. 8, 8*888 

No. 3 is to be regarded as by far the most reliable, as in taking 
the sp. gr. of fine grains it is almost impossible to detach tiM 
last piarticles of air, and consequently the sp. gr. they ii ~ 
below the true number. 

The analyses of three portions gave— * 



Magnesia, . 
Protox, iron, 
Alumiaa, 



No. 1. 
4S*6S 

51-77 
2-85 
010 
8-SS 

99O0 



NaS. 
41-98 

61-64 
820 

0- 26 

1- 68 



No. 3. 
48^1 
0006 

^ Sise 

not Mtimilodk 



Nos. 1 and 2 were the greenish variety, No. 3 the yeUowish* 
The oxygen ratio of the silica and protoxyds 



Silica, . • 

Protoxyd oi iron, 



Ntt. I. 

2211 
20 S 6 
•62 



Nb.8L 

21-77 
20 80 
•71 



M^8l 

82 03 

19*07 
•75 



This being as one to one within a small fraction, the formula 
therefore is (Agl'e)*Si, or of the general form f("Si, which of 
course proves it to be ehrysoUtef a ract sustained in every respect 
by its physical characters. 

38. lodid of Silver. 

In this reexamination of American minerals it was not origin- 
ally designed to include thos^ of South America: but my recent 
examination of the minerals obtained by Lieut. Gilliss of the U. S. 
Chili Expedition, has afforded an opportunity of analyzing cer- 
tain minerals that it was well to investigate, and among these 
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were one or two fine specimens of iodid of silver. A reexamin- 
ation of this mineral is esjjecially interesting, from the fact that 
its coniposition is still in doubt, owing to the discrepancy between 
the original analysis of Vainiuelin on the mineral from Zacatecas 
in Mexico, md that of Domeyko on the miaeral from Chaaarciilo 
ia Chili. 

V«nquelin. Domejr ku . 

Iodine, . . ♦ . 22*6 a «t t a « t 

SaT«r» . . . 11^^ ^ 64-26 

The coDsUtatioQ of the naiWe Chloride and Bromide of Silver 
would lead to the eapposition that Domeyko's analysis was the 
conect one, and this is strengthened by its resemblance to the 
artificial iodid of silver. 

The^specific gravity was found to be 5*366, being a little lower 
than that given by M. Domeyko. The analysis of an exceed- 
ingly pure specimen gave me^ 

1. 2L 

Iodine, . . • . . 62-9S4 68*109 
Silver, .... 46621 46380 

Chlorine, ..... trace trace 
Copper, ...» iroM 



99-455 1»0*4Sft 

clearly showing its constitution to be 

Ag I = Iodine 6S'86, SUver 4616 = 100, 

leaving no doubt of its perfect analogy to the natural chlorid and 
bromid of silver. The other properties of this mineiBl are not 
mentloDed, as they are all fally stated in all works on mineralogy. 

39* Copiapite* 

This mineral was also famished me by Lieut. Gilliss, it having 
been brought from OhilL It consists of most beautiful silky fibres 
or fibrous masses of a pearly lustre* Its color is white with a very 
shght tinge of yellow. From the specimens in my possession 
there was no difficulty in picking out a portion in a state of great 
purity. Its specific gravity is 1*84 Ejcamined under the mic- 
roscope its form appears to be a hexagonal prism. Cold water 
has but little action on it, merely causing the crystals to separate 
and tlie mass to swell out to a very much increased bulk. If the 
water be boiled, decomposition ensues with a deposition of the 
oxyd of iron and the formaliua of a soluble sulphate. On analy- 
sis it afforded 

1. 2. 

Sidpliuric add, .... SO 25 SO t2 

Peroxjd of mm, . . . • 8175 90*98 



Water, ..... 88-20 ) 

TTndiMolTed, . . . .* 0-64 J 



not eftimated. 



The analyses correspond to the formula 



100-U 
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This is the same fornmla as (hat oblained by Rose, wilh aa 
additional hall atom of water, his funiuila beiug 

Protoxyd of iron was looked for but uoDe found. 

40. Owenitef* identical with Thuriniiite--~mih an announcement 

of a new toeaUty. 

Owenitr was first described by Dr. F. A. Genth as a distinct 
species, who gave a nniuite and accuiate analysis m the Am. 
Journ. of Science, vol. xvi, 2d scries, p. 167. It was found on 
both sides of the Potomac i ivcr near Harper's Ferry. The phys- 
ical characters being already fully and accurately given, it is need- 
less to repeat them here, merely remarking that its specific gravity 
as taken by me is 3*191. It is readily soluble in hydrochloric 
acid; notwithstanding, analysis No. 2 was made by fusion with 
carbonate of soda. Results of analyses as follows : 



1. % Genth. 

Silica, . . 886g «i-Sl 

Peroxyd of iron, • . 14 33 13 «0 

Alumina.. . . . 1»V85 WHW 16"6« 

VwUixjd of iron, . . 83-20 SS-IS 34 68 

VnAaxyd of aumganese, . , <M)9 iraee 

H^edA, . . . 1'5S 1*68 1 2r> 

Xihne, • • • . 0 ;i «i 

Soda. • . . 0 46 0-41 

Potaiih, .... trace, 0O8 

W«ter» . 10-46 10-48 10-68 



10060 99-97 



After this examination it was rendered strongly probable that 
Oweniteand Thuringite were similar if not identical minerals; 
yet, in the analysis of Thuringite by Rammelsberg, alnmina is 
not mentioned as one of its constituents. This Tiew was sus- 
tained by the apparently perfect accordance in the physical char^ 
acters of the two minerals, coupled with the fact that the amount 
of sili<2a and water in the two, as already examined, was the 
same, and also the sum of the ozyds of iron and alumina in the 
Owenite were equal to the sum of the oxyds of iron in the Tho* 
ringite. To settle the question, it became necessary to reexam- 
ine Thuringite, of which I obtained a specimen from Mr. Mar- 
koe, coming from the original locality ; it was shghily ahered by 
ihii action of the air, but this could interlcru only uiih ihe cor- 
rect ci^tiinaic of ihe protoxyd ol irua. Its specilic gravity was 
3*186, aad lU couipuisiiiui], 

* T1i6 idtntity of these two minerals has already been announced by me in ak(- 
ier to one of toe oditon of this Journal (Am. Jour., xrii, 181)^ but no detaOt w> 
tbea given. • 
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Silica, 21-0 f> 

Peroxjd of iron, • . • ... . 17'6B 

Aloi£iiia, 16-40 

IVotoijd ofiroii, 30 78 

MaeDeaia. ....... 0*89 

I W4 

rotaab, ) 

Water, . . . . ^ • . 11-44 

The peroxyd of iron is a little higher, and the protoxyd a lit- 
tle lower than in the analysis of Owenite, but this arose from the 
partial decomposition of the specimen. The correct analysis of 
Thuringite is that first given, and the formula deduced by Mr« 
CieDth from it is to be looked upon as the comet one, namely — 

oonespondiog to the oxygen ratio for 

l^fi^Si,^ 1:1*5:1*S:L 

In looking over some minerals placed in my hands by Mr. 
Harkoe, I haye found a specimen of Thuringite coming from the 
Hot Springs of Arkansas. Its identity is made out without the 
slightest difficulty, as all its physical characters correspond most 
perfectly with the Thuringite^ its sp. gr. being 3*184 and composi- 
tion— 

siUcA, mo 

Peroxyil of irtM^ • . . » . < 1213 

Alumina, ....... 16*64 

Protoxyd of iron, ...... 33*14 

IfagDeiia, . . > . 1*8S 

Manganese, . . . . • . . 1'16 

...... 0*. 

Wat«r, 10-90 

»»*74 

An interesting foct connected with this mineral as shown by 
this investigation is, that although not crystalline, or at least very 
obscurely so, yet coming it does from three localities so widely 
separated as Thuringia, the PotomaC| and Arkansas, it is never* 
theless found quite unmixed with any other mineral, as the itnal- 
yses indicate. 

41. XenaHme of Oetfrgia, 

In examining a few years ago some of the residue of gold 
washings Iroiii Ciarksville. Georgia, in the possessioii of Prof. 
Gibbes of Cliarlustnn, T observed some small octahedral crystals 
associated wiili zircon, titan iferons iron and kyariite. Two or 
three of the most perfect were selected, and havifig no goniome- ' 
ter at hand, they were sent to Mr. Teschemacher, who referred 
them, after a partial examination, to Zircon. Prof Gibbes sub* 
sequentiy examined their form, and pronounced them Xenotime, 
(Am. Jour. Science, 2nd Ser., xiii, 143). Since then, from 

Smirtt SiaiM, Yol X VUI» No. M^Vor, ] 6M. 4S 
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ier\:\\ that had boon phu i d in my hands bv that gentleman, nearly 
a gratiiinc '^f the snliManco has been procured, aod upoD that the 
following examination has been made. 

Some of the crystals are exceedingly short prisms siirmonnied 
by four-sided pyramids, but most of them are without the prism, 
the summits coming together forming a flattened ociahedron. 
The measurements made were: over the pyramidal edge 123^ 10', 
over basal 81^30', face of pyramid on prism 131^ 40^. The 
above measnremetits can be made with perfect accuracy ; doc so 
the faces of the prisms on eacfi other, and aa far as I coald make 
it out, I am inclined to think that they are not square prisms, 
but rhombic prisms of 93.^. Its hardness is 4*5, sp. gr. 4*54, and 
the physical characters those given for Xenotime. 

It was decomposed by fusion with carbonate of soda and ail* 
ica, and analysed with the following results : 

Phosphoric acid, ...... S2'45 

Yttrin, ....... 64*18 

Ox v.l of Cerium, (with a little La aad D> • . 1 H>3 

( 'X yd of iron, 2 06 

Silica, 0*89 

100*66 

This analysis will be seen to differ from that of the Xenotime 
of Hitteroe, Sweden, by Berzelius, in that a ponion of the yttria 
is replaced by the ozyd of cerium ; the formula represented by 
the analysis iS| however, the same, namely, 

Great care was taken in the separation of the oxyd of ceruini, 
which alter hein? ]ieroxydize(i by lieat. yielded bnt httle to dihiie 
nitric acid, indicative of the presence of but a small c^uauiity of 
the oxyds of lanthanum aod didymium. 

42. Lanthaniie, 

This mineral was first observed in America by Mr. W. P. 
Blake, and described in this Journal. Sept. 1853 ; it was obtained 
by Mr, Blake from Bethlehem, Lehigh Co., Pa., where only one 
specimen had been found. It was handed to me for examinatioD, 
and ascertained to be carbonate of lanthanum ; the analysis made 
was given in the original description of the mineral. Since then 
1 have made another analysis on a portion remaining in my pos- 
session, and although not differing from the former one, it is 
thought proper to insert it in this paper. 

1. 2. 

Wafor. ei-M 2reo 

Carbonic nrid. ...... 'll ^ft ?e'5S 

l'rotoX}'d of Lauthaiiuru (with some oxyd of Didyimuui), .')5 03 ol JO 

10l-l» lOl'ftT 
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No. 2 is the analysis already pnbli^^hfd in the pnprr before 
mentioned, la both instances, there was an excess, ow iti j to the 
peroxydation of a portion of the lanthaiiunij — a cireiunsianco 
that cannot he avuuled, nor do we know how to allow (or it ifi 
our calculatioM. This niiiieral has the same fornmla as ihn aiii- 
ficial carbonate, namoly, !.a C } :^tl = Carbonic acid 2i'll, oxyd 
of lanthannni 52*94, water 25-95. 

'^riie only other known locahty of this mineral is Bastnas in 
Sweden ; it is there found only as a coating to Cr-riie, and donbt- 
less was not obtained in a perfectly pure slate by Hisinger, who 
gave as its formula, La* c+yit. 1 have no doubt as -to the miners 
als being identical, and that whenever the Bastnas variety is ob- 
tained crystallized, it will prove to have the same composition as 
the Bethlehem variety. 

13. Manga no- magnesian Alum Jfom Utah, 

This alum was observed a few years ago by Dr. Gale, among 
specimens brought from the Salt Lake, in Utah, by Mr. Stans- 
bury. It occurs at a place called Alum Point, and was consid* 
ered altogether a manganese alum, of which Dr. Gale gave what 
he then stated he considered an imperfect analysis (Am. Journal 
Science, vol. zv, 2nd ser., 434) : 

5 180 Sin 80 XI 4 0 730 

Bein:^ dcsirotis of having it more rarefnlly analyzed, Dr. (lalo 
placed HI my liands the specimen whieh is the subject of the 
present investigation. It was not received as it occurs at the lo- 
cality, but had been recrystallized and consisted of delicate needle- 
shaped crystals, adhering in small mn??jes. It dissolves very read- 
ily in water; in fact so soluble is it that it is didicutt to decide the 
amount of water requisite for its complete solution. It crystalli* 
268 from solntion in the form of delicate crystals, with a plumose 
aggregation. On analysis it furnished : 



Alumiiuv .... 10*40 lO'aS 

MftLHieaiA, .... & V)4 5 05 

M.in'j:nnr^'^. . , . . 'J-12 241 

Sulphuric ncirl, .... S5 85 35 02 

Oxvd of iron, . , . . 0-15 0-09 

Potaah. ..... 0-20 020 

Wiiter, .... 4e00 46-'/5 



100-6« 101-67 



This analysis show.s an amonnt of nrotoxyds a little too high 
for the requisites of the formula of ahnn. but this however, is of 
frequent occurrence in the natinal alums, owing to admixture of 
impurities. This variety of alum has been before observed by 
Btromeyer, and was brought from a cave in Southern Africa.. Its 
formula is. 
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44. Apophyllite. 

The specimen of this mineral examined, came from Lake Su- 
perior. It is emioeatly lamellar io its structure, and was placed 
ID my hands as being possibly diaspore ; its lustre is however 
much more pearly than this latter mmeral* Its sp. grav. is 2-37, 
and its constitutioUi ^ 

mok, sm 

Lime, 25 "0 

Potash, 493 
Fluor, 

Water, . . . , . . 16-98 

45. Schreibersite {of Patera), 

This meteoric mineral occurs in the American meteorites in 
more abundance than has usually been supposed, as was fully 
shown in a communication made to the Am. Assoc. for the Ad- 
vancement of Science in April, 1864; aod as that memoir will 
be published in full in this Journal, nothing farther than the mere 
statement of the analysis of this mineral is here gi?en. = 
7017. 

1. 2. 3. 

Iron, .... 6722 6604 6663 

liicJcel, . . . 2662 26-48 2802 

CobaU, . .0-22 0*41 <h88 

Copper, . . Ira<r, not atttnuited. 

Phosphorus, . . . 13-92 14-W 

SiilCl^ . . . 1-62 

Alamioa, • 1'68 

lime, • . iTflM not estima'd 

GhioriMb . . • 013 

100-66 m9 

Nos. 1 and 2 were separated mechanically fioni the meteoric iron ; 
No. 3 chemically. The silica, aluniii^a and lime, were almost 
entirely absent from No. 3; and in the other specinieii it is due 
to a sjiiceous mineral that 1 have found attached in small particles 
to the Schreibersite, and of which I have preserved cue or two 
small specimens. 
The formula of Schreibersite I consider to be Fe' P. 

Pr. ct. 

Phosphorus, 1 atom, . • . . • . 1641 

Nickel, S 29-lT 

iioo, 4 « sa-ss 

Further particulars of this mineral will be found in*the paper 
already referred to. 

46. ProUmUpkwrei of Iron, 

This sulphoret is the one found in the meteoric irons of this 
country. The specimen examined came from Tennessee; its 
sp. gr. is 4'75« Its ccMnposition is different from that of magueiic 



not ettimat^d. 
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pyrites, although some authors consider the magnetic pyrites a 
protosulphuret, an inference not sustained by analysis. Themia- 
eial in question afforded me 

Iron, ....... 6'288 

Sulphiur, 8567 

Nickel . , . • ■ . . . 0-32 

Copper, irtM 

SOmMi . . . . . • 066 

« • . • « O'OS 



98-91 

Tlie farmLila Fe S requires Sulphur 36-36, Iron 63-64= 100. 

Further remarks on this auneral will be iuuiid ia the paper on 
meteodtesk 

47. Cuban. 

This variety of copper pyrites was fu st noticed hy Breithaaptt 
itti occurring among the copper ores ( i Cuba. Desiring to reez* 
amine it, specimens were obtained from Prof. Booth ; they were 
massive and not perfectly pure, furnishing an insoluble residue 
consisting of silica and oxyd of iron which are very probably 
combined. Its sp. giav. was 4*180, and its composition— 

1. s. a 

Imo* .... 8710 

Cpp^T, . . . 18-23 1910 19-00 

Sulphur, . . . 8957 89*20 39-30 

Be^ue (silica aod oxyd of iron), 4 23 

9913 

This seems to substantiate the formula already received, (agreeing 
with the analyses of Prof. Booth,) CuS + Fe- S pyrites being 
Cu^ S+Fe' S''^ Sulphur 42*28, Copper 2082, Iron 36-90. 



Aax. XL. — Coiretij)ondence of M, Jerorne Nicklts^ dated ParU, 

June 28, 1854. 

Academy of Sciences. — For some days, the Academy has been 
occupied repairing the loss experienced at the beginning of the 
year. In place of Dr. Roux, Dr. Claude Bernard has been named, 
well known lor his discoveries in Physiology : in place of Admi- 
ral Roussin, an officer of the navy, M. Bravais, an admiral in 
science, ahhongh but a lieutenant in his official capacity. The 
labors of M. Bravais have not been confined to navigation and 
hydrography. He has pubhshed important mathematical works; 
his researches on halos, auroras, mirage, the rainbow, parheh'a, 
liud meteoroloery in general, have given him a pronntK m name 
in Piiysics, while his works on the arrangement of leaves on 
branches, the symmetry of mllorescence, the laws of growth of 
the Pmus sylvestris, have made him known to naturalists. 
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On the Phemmenon caUed SpirU'rapping».**—The tine 
not occupied by the discussion of the titles of ctndidaies, bss 
been filled with communications, some of them of inteieet. The 
question also of table-turnings," and '^spirit-rappers," has eo* 
gaged the attention of a physiologist of Francfort, Dr. Schifl^ 
who has given in a full session, a demonstration showing that the 
noise of the "spirit-rappers" is not the result of a stroke of any 
part of the body on an external object; but that it is produced 
by means of the great peroneus muscle, the tendon of which 
|)asses behind the external malleolus, to which it is usually re* 
tained by a ligament When this ligament fails, or when it is 
much relaxed, if the muscle is suddenly shortened, the tension of 
the tendon becomes so great that it slips suddenly from the mal- 
leolus, producing a noise similar to that of a stretched cord sud- 
denly loosened.* jM. Schifr by practice has become able tu make 
these sounds at will ; and he has given proof of it beforti tiie 
Academy: seated in a semi-circle, and in profound silence, they 
heard Iiun produce the described sound for more tliaii a minute. 
Restored from their surprise, the Academy hastened to change 
the sulijcct, as if ashamed to occupy itself with the scientific ex- 
planation of a fact winch fur some time has occupied the popular 
imagination. 

ELECiiiiciTY — Elertrthrhemicn! (irfiun. — Works on Electricity 
have specially occupied ihe attention of physicists in France. 
M. Becquerel, Sr., the inventor of the constant battery, and who 
■was the first to form minerals by means of electricity, notwith- 
standing his advanced age, works with the activity of his youth. 
One of the ideas which constantly urges him onward in new 
elforls at progress, is the conviction that we have yet diseiigaL'ed 
only a feeble part of the electricity which is associated with the 
molecules of matter, because of the recom[)osition which takes 
place through the contact of bodies. It is precisely a cause of 
this kind which interferes with the constancy of the batteries 
employed for chemical purposes. Plates of platinum used as 
electrodes become covered with gas, and take polarity; and con- 
sequently they give origin to contrary currents which necessarily^ 
diminish the effect of the pile. To avoid such disturbing cau- 
ses, M. Becquerel has contrived two pieces of apparatus for coiH 
stantly depolarizing the electrodes, making them at every moment 
to change tlieir polarity. The author has exhibited his appaiatoa 
in action before the Academy, and has since applied it to the 
study of the principle which governs the disengagement of elec- 
tricity in chemical action, a principle which he first brought out 
in 1823, and which since has been adopted in the science* 

\h\ Austin Fliut of Buffalo, at the comnieno.ijirnt of the ' spirit rapper'* «le1u- 
pioii, ex|H)sed the source of tliw uoise Ui Uie siuue way precisflj tui i)r. Sdai— » 
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His depolarisin!;^ ai^parntus gives him a more constant current 
than had been obtained, and serves as a means of verifying' the 
results he before arrived at, which are for the most part condrmed. 
The following are his conclusions: 

1. In the action of acids on metals, or on saline solutions, the 
aeids or acid solutions take always an excess of positive electri- 
city ; the metals and alkaline aolutioDS, a ccHrrespoDding excess of 
negative electricity. 

2. The diaeogagement of electricity in combustion is goyerned 
by the same priociple ; the combtistible body disengages negative 
eiectrictty, the supporter of combtistion, positive. 

3. Decompositions produce inverse electric effecta. 

4. There is no disengagement of electricity as long as the two 
bodies in hand are coodnctors of electricity : thus in the combi- 
nation of a metal with oxygen, iodine, or dry brominOi electricity 
is not produced. 

5. In the miztuie of acids with water, or in their combination 
with it, water acts as a. base ; whilst it acts as an acid, as regards 
alkaline aolutioni. 

6. Concentrated solutions of a neutral aalt act with reference 
to water, as regards electrical effects produced, in the same man- 
ner as acids with reference to bases. 

7« Acids in their combination or their mixture with other acids 
act in such a way that the acids the meet oxydising are the most 
eleetro-positive; in their combinations with bases, the acids ap- 
pear to rstain the same property, so that in the reaction, in the 
case of the mixture of two solutions saturated with a neutral 
salt, the nitrate is positive with reference to a sulphate, the sul- 
phate With reference to a phosphate, v.Vc. 

8. When several acid solutions, neutral or alkaline, are placed 
alongside of one another, so as to mix slowly, the electric effects 
produced are the resultant of the individual effects which take 
place at eacfi surface of contact. 

• 9. Contrary to the opinion of Volta, we may make an electric 
chain, or rather a closed circuit solely with li(juids, in which an 
electric current will circulate, and l)y which phenomena of de- 
coiii|K)sitio!i r}\v\ recomp^^Mtion may l»c ohtained, if there are in 
tfie circnii l)i>dies which are conductors of electricity. I iiii; 
organised bodies present nnmerous exam[>ies of a circuit of this 
kind, trivini; place to eiectro-cheuucal ettects, which have uot yet * 
been studied. 

While occupied with th^* ?tiidy of the principle governing the 
diseiiga^enienl of electricity m chemical action, M. Becquerel has 
endeavored to bring tlie prmciple to a practical use. A long time 
since he appHcd it to the treatment of ores, and he has succeeded 
in extracting lead and silver from their respective ores without 
the inierfention of heat^ beyond what is necessary in a simple 
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roasting. An experiment has been made on more than 30,000 
kilograms of ores from Mexico and different parts of the globe. 
The great solvent vviiich he uses is common salt. We will give 
further details in our next communication. 

P fro-electric currents. — In the course of the preceding experi- 
ments, M. Becquerel observed that qUss in fusion was a conduc- 
tor of electricity. This condnctibiiity begins to be sensible at 
300^ C. He has not been slow in finding a means of applymg 
the heat lost in furnaces to the production of electricity. In view 
of this condnctibiiity of glass in fusion, he substitutes it lor acids 
and a(|noous saline sohitions in a battery. He obtains tiius an 
element of a battery which remains constant, and which is stiffi- 
ciently energ'^tic to rlerompose water. Compared with a Bun- 
sen 's couple of the same size, it has about oae-fourth the mtea- 
sity. 

These batteries, which in distinction from the hydro-electric 
and thermo-electric, M. Becquerel calls pyro-electric battenes, 
may be arranged in difierent ways. The following are iwo : 

1* Iq a crucible placed in a furnace, pulverised glan is iaiio- 
duced, with 0-25 of carbonate of soda to hasten fusion ; then m 
long bar of iron and another of copper are inserted in it, being 
fixed in a vertical position, and separated from one another. U 
is perceived that in this battery the soluble metal is the iron 
which is in fact ozydized ; but this oxyd becomes dissolved in 
the mass in fusion, and the metal is constantly kept bright. 

% The barrel of a pistol is taken, and in it a tube of greeo 
glass is inserted enclosing a cylinder of copper; after having 
filled all the interstices of the barrel and of the tnbe with pow- 
dered glass, the whole is^ilaced horizontally in a fiimace, and the 
barrel and the copper cylinder are put in commonication with ap- 
paratus for collecting the electricity. 

These currents are not thermo-electric ; for if the glass is 
moved, a galvanometer put in communication with the iroo and 
copper rests at zero. 

M. Becquerel considers it probable, in view of these pyro-eleo* 
trie currents, that terrestrial electric currents exist in contact with 
or near the junction of the solid part of the globe with the pan 
in fusion, where there may be solid conducting substances par* 
tially empasted in the melted silicates in the manner of a pyro- 
electric couple. 

On the electricity produced during the evaporation of salt-wa- 
ter. — For a long time it was admitted, on the researches of M. 
Pouillet, that the electricity produced duimg the eva|>oration of 
water contaiuaig a saline subtLaiice in bulution, was due to the 
chemical segregation of the two substances, water and salt. 
Some years since. M. Riess and M. Reich showed tliat this elec- 
tricity proceeded from the friction of the water against the sides 



Digitized by Google 



Eeommkal tOuiminiUkm bjf Siectrie Ldghi. 386 



of the vase. This fact is proved anew by the researches jusi 
pnbHshed of M. Qaugain, although the results obtained differ in 
the details from those of the German physicists* 

Ecommical illummaiiim Electric light. — The last winter^ 
the General Dock Company, hurried in the founding of its estab* 
lishment, was obliged to work night and day. It undertook to 
remove in a short time the whole of a considerable hill: 1600 
workfoen, 800 at a time, were kept at work without intermpCion* 
In order to illuminate the works during the hours of the night, 
they proposed to use electric light. This mode of illumination 
has been often used in teis in works at nigiit ; but in this case 
it was continued for 4 months, and proved to be an economical 
method of lighting. Fifty of Bunsen'd elements were at once in 
action, and when the light after a while diminished, another 50 
were substituted. Two electric lanterns served to light the space 
where the 800 workmen were employed. The expense per lan- 
tern was as follows : 



Superintendent, per day, .... 4*50 francs. 

Mercury, 5 00 

Zinc, 4-50 

Points of charcpal 1*40 

Nitric acid, 1*80 

Sulphuric acid, 1*84 



Total, 1904 



The cost, hence, of lighting the 800 workmen, was 38 francs 
8 centimes per night, or 4} centimes per man. This is a very 
considerable economy, and the work went on with a regularity 
which would have been impossible with any other mode of 
illumination ; and besides it was accomplished without any dan- 
ger, although the place was incessantly traversed by locomotives 
engaged in transporting the earth. 

Decompositiofi of Kyanite by fralvanic heat. — Another use has 
been made of electricity, and iliis of a chemical nature. On 
att;ichui§ to one of the charcoal points of a Bnnsen's battery of 
bU elements a small laiiiclicU liuj^ment of kyaiiuc, which, as is 
well known, is very ini'usible, M. Duvivier has succeeded in fus- 
ing it In 3 or 4 minutes; the elements of which it consists were 
in part dispersed, and the almuinium, freed from oxygen, apj^areJ 
at the surface of the subbiaiice in fusion. A sniall globule be- 
came fixed to the surface of the assay, which was tiatiened on 
cooling ; aud other globules remained imbedded in the melted 
niass. The author has extracted some of the supposed alumin- 
ium, but has not examined iis ptiysical properties, and wo cannot 
say that it was pure : it may have contained silicium, proceeding 
from the silica. Has tins deoxydation been produced by the heat 

SKxmo Skeiu, Vol XVTII, No. 64.— Kor., 18H 49 
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done? Some physicists may think so. For oarselTes, we be* 
lieye that the reduction is due to the volatilised carhon ; for it is 
weil known that the luminous arc is never produced without a 
transfer of material, and the material transfemd in this case is 
nothing else but incandescent carbon. 

EhctnMnagntHo Machine, — ^On >he Report of M, Becqoeid, 
the Academy of Sciences has decreed to M. Marie-Devy, Pro- 
fessor in the Faculty of Sciences of Montpelier, a reward of 2000 
francs for an electro>magnctic machine of his invention. In this 
machine, the electro-magnets act by contact. There is a cyhiH 
drical armatnre in communication with the axis which by its 
action it puts lu moiiou, and which revolves in a circle carry. 
at intervals iiorse-shoe magnets. An analogous machine has been 
described and since patented in Kni^land by Mr. 'i'albot. Wo are 
ignorant of ihe force of Talbot's machine; that of Marie is very 
feeble, and vv c doubt if electricity will ever replace steam so loiitr 
as the battery is not more economical. To iricrcase the force ut 
his motor wheel, tlie Academy has engaged M. Mane to replace 
the cylindrical armature by circular electro-magnets acting by 
opposite poles on the horse-shoe magnets. By this means, he 
will increase nmcli f}i<i force without adding to the expense. 
Marie is now occuj ied with this iniprovcmeijl. 

Mn^'nciis/n by Rnfafiott. — A German Journal relates the fol- 
lowing cxperirn»'»n without mentioning the author. A watch- 
spring, not maLniciic, suspended at centre by means of a fibre of 
silk, remains ni equilibrium in any position, regardless of the 
earth's magnetism. Hut if a jnstol containing a lead ball is tired 
directly beneath the sprinc:, parallel to it, the spring becomes 
magnetic and takes the position of a magnetic needle. TJie au- 
thor of the journal attributes this magnetism to the shock or 
undulation of the air produced by the passage of the ball. 

We may give a simpler explanation, if we suppose the ball, 
which has a rotary movement in its passage,' to become magnetic 
under this inflnmrc, as we havo claimed in our remarks on the 
origin of the earth's magnetism.* Once magnetised, it indoees 
magnetism in the steel spring, acting thus like an ordinary mag- 
net. By interposing a screen between the spring and the line of 
the ball, it will still be magnetised if our explanation is corcect» 
and also if the ball is fired above in a contrary direction the po- 
larity should be the same, provided the ball has the same rotatioD 
in each case. Although this is only conjecture for the future to 
verify, I will take this opportunity to correct an opinion too form* 
ally expressed in the note on page 117 of this Journal, voK xvit, 
written when discouraged after being disappointed in seveial 
trials; I hope soon to establish the contmry and without having 
recourse to the exj^riment alluded to above. 

* This Jouruul, Jaouaiy, IBil^ xvii, 116. 
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Expenmmts toiik reference to firing mines hy electricity, — 

This subject which has received ranch attention, is to become of 
practical value through the efforts of Ck)loDei Yerdie and Captain 
Savare of the Engineer Corps, who pro|)Oso to substitute in place 
of Bunsen's battery for firing the powder, the machine of Ruhm- 
korff,t or that of Clarke. An interesting report on the subject 
made to the Academy by Marshal YaiUant, Minister of War and 
member of the Institute, announces the result as accomplished. 
But as the process for the purposes of war must be rendered fa-> 
miliar by practice to be of vaUie, M. Vaillant does not consider 
that the time for using the process has yet come* He has ordered 
renewed trials, and to contribute toward it on his side, he has 
given the necessary orders that each School of Engineers shall 
have a Ruhmkorff^s appareins at its disposal. The processes 
employed by M. Yerdie and M. Savare differ somewhat, each in 
points of importance, but there is no space to describe*them here* 

Various Memoirs, — For want of space, we can only allude to 
the following papers : — An Electric thermometer ^ fitted for a boiler 
or an apartment kept at a constant temperature, by M. Maistre.— 
Researckcs on the influmce of Chloroform on the Soisitine Plant, 
by M. Leclerc, showing thai it is impressed by it perhaps like 
animals. — lYeatise on the relation wliirh exists between the elec- 
tro-motive force of the muscular current and that of different 
sources of dynamical electricity^ by Jiti,es Recnaitld. 

In the science of Optics there have been several papers, among 
whicli we menliut), The dctermiii(i(i<m of the emissive powers of 
bodies for liij^ht, by MM. la I^kovostaye and Desains; those 
exjxinmenters have operated with incandescent bodies ; platinum 
is more emissive than gold; and the emissive p<nver of gold is 
10 times more feeble than that of oxyd of copper. 

Chemistry has as usual been richly rej)resented. In the first 
place, M. HioT announces to the Academy the publication of 
posthumous work of l iaurent, entitled Methode de Cliimie,'' 
and read on the occasion, the note with which ho acco[nj)anies 
the work, and in which, under the form ol" advice to the reader, 
he points out the special end which Jiaiirofit proposed in his great 
work. A translation of this note is pnblislied in the latter part 
of this volume. — M. Rivot, superintendent of the Laboratory at 
the School of Mines, has brought forward netr methods of treats 
imr ores of copper. — M. Frcmy has copimunicated the results of 
his researches on the ores of Platinum. — ^The same chemist has 
presented two extended memoirs on the composition of the eggs 
of different animals, an investigation carried on in connection' 
with M. Valenciennes, the zoologist. — M. Dessaignes is snidy- 
ing the products of the transformation of creatine. — M. O. Mon- 
TRAND has experimented on the more economical manufacture of^ 

f Tiiia Journal, Jan., 1853. 
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pJmphorus by treating phosphate of lime with carbon aod efalor* 

nydric acicL-^Finally. the investigators of alumiDium are giving 
themselves much labor, but stiii do oot succeed iu prepahug this 

metal except at great expense. 

Dilatation and Contraction of Metaiiic Platen, — ^The itutm* 
menta for measuring dilatations of metallic plates are of great 
delicacy, giving results with very close precision. There are 
cases^ however, in which a hundredth of a millimeter in differ- 
ence of length may be of value, and this is the fact with the 
standard meter, the basis of the metric decimal system. M. Stl- 
bermann, Superintendent of the Conservatory of Arts and Trades, 
has just carried the precision to S-thoosandths of a miUime> 
ter» It is known that a rule suspended by one end beconoes 
elongated thereby, and one standing on its end, owing to its 
weiglit, is shortened : and by placing the rule in a horizontal po* 
sition again, it is supposed to take its original length. By eai- 
ploying his process, th^ germ of which is presented in a former 
work of this physicist,* M. Silbermann has shown that the rule 
that has been suspended retains its increased length when placed 
horizontally ; and so with the rule that has stood on its end. The 
diflei^nce is only in thousandths of millimeters ; still if it can be 
measured, this is sufficient reason why it should not be neglected. 

New Greek Fire. — Tlie war in the east has stimulated the 
zeal of those in Europe who are interested in inijirovinc the art 
of destruction. Projects the most remarkable and curious are 
propojsed. Being persuaded that one of the means of preserving 
peace to humauity consists in perfectuig our methods of deslroy- 
ing life, and not desiring that iu this respect one naLiun should be 
more favored than others, we mention hero some of the projects 
wiucii rest on senons principles. 

The Greek fire has Mt diiiereut times en'jaged attention with- 
out Us beiuu exactly kutiwn in what it consists. In 1755 a irold- 
smith of Paris, named liupre, discovered an in llammable h<pnd 
which burned under water. Louis XV. allowrd Imn to mnkv cx- 
pcriuieuis in the canal of Versailles, and then in diiieretit sea- 
ports, to try the power of the Uquid in setting vessels on fire. It 
is said that the results produced were terrific. However the king 
believed it his duty to refuse the advantages which the ujventiori 
promised. He withheld Dupre from publishing his discovery, 
and gave him a pension. Dupre died and carried otY his secret. 

In the month of April last, the photographer, Niepce de St. 
Victor, while studying benzine as an ingredient of a Tarnish, 
observed that this carburet, — which is vrry iiiiiaiumable in the 
open air and at a low temperature by the simple contact of a 
small dame, while being insoluble in water and having a density 

* Tim Jourual, J.uiu;irj uud March, 1853. 
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of 0*d$» — has eminently the property of burning on water. He 
Chen remarked that on throwing on water some benzine contain- 
ing a fragment of potassium or of phosphuret of calcium, either 
of the^ substances set fire promptly to the benzine, by becoming 
inflamed through contact with the water. 

In two experiments made each time with 300 grammes of ben- 
2iiie and half a gramme of potassium contained in glass vessels, 
ibe breaking of these vessels as they floated on the water, caused 
the benzine to spread over a large surface ; the potassium taking 
fire produced an immense flame, which ^as very hot, and con- 
tinued for about one minute, notwithstanding a strong wind in 
one case and a smart shower of rain in the second. 

The first experiment was made on the 30th of April, on the 
Seine, and the second on Hay Snd, in the basin of the Jardin du 
Palais Royal. 

By request of the Minister of War, M. Niepce undertook to 
examine into the liquids susceptible of burning when used in the 
interior of hollow projectiles. In concert with M. Fontaine, a 
manufacturer of chemical products, lic .set hiinself to the work, 
and obuiiiied the results here given. A mixture consisting of 3 
parts of benzine and I of snlphnret of carbon, being put into a 
hand-grenade, previously heated to a temperature below that of 
boiling water, produced a disengagement of vapor which took 
"fire on contact with a small flame ; and a fine jet of llame 
was obtained much less smoky than that of pure benzine, and 
which continued to burn until the vvholt was consumed. For 
heating the liollow projectile, either a moment's immersion in 
boiling water, or contact with burning coals may be employed. 

Tiie mixinre of benzine and snlphnret of carbon, of the pro- 
portions mentioned, floats on water, and iis flame has remarkable 
burning qualities, when the snlphnret contains some phosphorus 
in sohuion ,* and it is proposed to use it in setting fire to wood. 
Oil of naphtha and oi^ of petroleum highly rectified are nearly as 
infiammabie as benzine, and burn on water as readily. But their 
flames are not so hot. The oil of petroleum, benzine and snl- 
phnret of carbon, as they are not expensive, it is proposed to use 
in war, either for burning an enemy's vessel, or for defending a 
place. We have read in the Journal ^'Cosmos," a programme 
prepared by a General of Engineers for defending a besieged 
town, and doing the greatest amount of mischief to the assailants* 

Coupled Cannoitf.— This is another weapon of war, the ef- 
fects of which may be terrible. It is brought forwarid by M. 
Ador. Two cannon have the same breech, and diveige at a giv- 
en angle ; they have a common charge of powder, a single touch* 
hole and a single cap. In each of these cannon, which are accu* 
rately bored and polished, a piston of a cylindrical form is fitted^ 
having the same calibre as the cannon, caiefnlly turned, polished 
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and greased. These two pistons are united together by on iroa 
cord or wire when used with a musket, or by an iron ehain 
from a meter'to a hundred meters in length when with cannoa. 
The pistons serve as proj*-ctiles ; when fired, they straiten the 
chain between them, and flying through the air, they sweep every 
thing before them. 

Pholog-rap/nj — Heliosrraphic en^ravinf;, — Tlie following pro- 
cess invented by M. IJaldiis, dpj)ears to bring to perfection the 
method of ensravmg hy the aid uf the sun. The results ob- 
tained aic vet V iH^auuiiil ; and although the aulhor has not de- 
scribed to us fully all the details, we know enough to give a gen- 
eral idea of his method. 

On a plate of coj)per covered with petroleum a photographic 
proof on {KJj^er of the object to be engraved is placed; this f^roof 
is a positive, and will necessarily make a n^^ative on the metal 
by the action of tfie lighr. After an exim^iire of a quarter of an 
hour to the sun, the image is reproduced on the resinous coatine, 
but it is not yet visible ; it is made to apjjear by washing the 
plate with a solvent which removes the parts not im[>resso(l by 
the light, and brines out a negative piciiire made by tlie resnious 
tracings of the bitumen. Tiie Hesi jii^ ;iro very delicate ; the tra- 
cings receive solidity by an exposure during two days to the ac- 
tion of a dilfuse light. When tlius hardened, the plate of uietal 
is plunged into a batli of sulphate of copper and is then connect*' 
ed with the pole of a battery ; if with the negative pole, a layer 
of copper in relief is deposited on the parts of the metal not pro- 
tected by the resinous coating ; if with the positive pole, the me- 
tal is graved out in the same jMEuns, and thus an etched engmviiig 
is obtained. 

So that at will a raised or etched engraving may be made, the 
former to be printed like a wood>cut, the latter like ordinary cop- 
per plate engraving. 

CaUodion, — At one of the recent sessions of the Academy of 
Sciences, MM. Bisson brothers exhibited a photogmph of the 
principal front of the Louvre; it was a positive on paper, 140 
centimeters in length and 60 high, produced from a negative 
on coUodionised glass. It consisted of 3 separate photogra[%s» as 
similar in tone of coloring as if taken at a single operation. The 
operation was made with "collodion anticipe," the plates having 
been prepared in the workshop, and carried to the place after 
having been rendered sensitive; the authors affirm thai these 
plates preserve their sensitiveness for several hours. 

Sociiie {PEncouragemcTU pour (^Industrie Naiumale. — ^We 
briefly allude to the recent annual session of this Society, heM 
as usual for the distribution of medals to inventors who have be* 
come distinguished during the year by their inventions, and also 
to foremen who have been noted for their morality, intelligeuce, 
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and spirit of invfiHu^n. Twenty-five among ihcsf latter have 
received bronze medal.^ ns well as books. All were di-^f niguished 
for having made some improvements in the processes of their 
manufactures. Mt dais of bronze, of gold, or of platinum have 
been awarded to inventors, whose inventions have been snccess- 
I'nily carried out. Some anioiiL^ these are already known to our 
readers : tfiey are, — M. Dubrunfaut, for his economical produc- 
tion of alcoliol from the jnice of the beet ;* MM. Girard and Au- 
bert. lor the impulse they have given to the caoutchouc indus- 
try ;t M. MirandjJ for the successful applicatiou of the Electrical 
Telegraph to the wants or coovenieQce of private life. We pro- 
pose to describe another time his apparatus, which is already ia . 
use in several large houses. 

We should also mention a d3rDamometer of excellent construe- 
tion, for measuring the resistance to rupture of a band of tissues, 
an instrument which the public authorities, the manufacturers of 
tissues, and the marine propose to adopt, as it is admirably adap- 
ted for trying the strength of tissues, cordage, &c. The author 
of this dynamometer, M. Perreaux, received a platinum medal. 

The session of the Academy was closed by a very fine address 
by the President, M. Dnmas, on the past and future of Electrici- 
ty. The poetic imagination of the orator more than once carried 
him too far. From reading the discourse one would seriously 
beheve in the diamonds prepared by M. Despretz by means of the 
galvanic battery. The electro-magnetic machine of Marie^Davy 
was represented as completed, and as realizing the force of a one- 
horse steam engine, at an expense of 2 francs per day : the pub- 
lic has believed it, and there will be a grievous disappointment 
for M. Mari^-Davy on the day when the machine his has pro- 
posed to construct, is put in action. 

ISeonomical Lamp for obtaining high temperatures. — M. H. 
St. Claire Deville, Professor of the Normal School, in order to 
carry on analysis by the dry way and the reduction of ores at 
this school, has been led to contrive an economical lamp capable 
of affordiijij- all the heat required. He burns a hydro-carbnret 
purchased at little cost in the shops. Camphene would uubwer 
eqnally well. 

in the lamp, the burning fluid used is brought to the state of 
vapor and inflamed before a blowpipe with a large aperture, the 
air of which is liuiii^hed by the bellows of an enameller's lamp. 
But a few seconds are required to raise a platinum crucible to the 
temperature of melting iron. 

In tlie annexed figure, F is a reservoir furnished above with 3 
tnbuiures, T, t'. Hy means of the bellows the air is injected 
into F through the lube Y, which is inserted in T j / carries the 

• ITiu Jouraal, Sept. No., p. 274. f Ibid, p. 277. \ Ibid, Jan., 1868. 
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vertical tube O, which has a stopcock 
at R, and above divides into the two 
arms 6, b', which pass into a metallic 
box U, and terminate in its upper part 
in open extremities cut off obliquely. 
The box U contains the burning fluid 
c, partly filling it: it connects with 
a reservoir hy which is kept at a 
constant level. The centre of this 
box is a cylindrical tube, closed below, 
through which passes the blowpipe e, 
a continuation of the tube f , the left 
tubulure(in the figure) of the llask F. 
The tube which is at the middle of 
the box IJ, and envelops the blowpipe 
c, has several small holes n, commu- 
nicatiog with the empty (or upper) pari of the box U. 

Above the blowpipe, and restiog in a furrow in the top of the 
box U, there is a copper cup K, (Merced at the centre with a hole 
for the passage of the jet of vapor which escapes from the holes 
t«, u, u, after the bellows arc put in action. 

To prevent the burning fluid from becoming too much heated, 
there is a trough S, containing water. Before hghting the lamp, 
the fluid in L is heated till the water in the trotigh boils: then 
the bellows are made to act, and the^jet of vapor is lighted ; af- 
ter which the heat disengaged by the lamp is sufficient to eon- 
tinne the vaporisation of the fluid. 

Above the box L, there is a chimney A, having a series of 
holes aronnd, near its bottom, for drawing in air on the flame of 
the apparatus. 

M. Deville observes that those hydro-carbnrets which give the 
densest vapors, and also have the lowest boiling point, afford the 
most heat. 



Art. XLI. — Observations on the Novieticlalure of tlic metals 
contained in Columbite and Tantaiite; by Prof. A. (Jomnjuul.* 

In ISO I Mr. Hatchett announced the discovery of a new ine- 
tallic substance, contained as an oxygen acid combined with oxyd 
of iron in an undescnbed heavy black mineral from Connecticut. 
To this new metal Mr. Hatchett gave the name of columbium, 
and the ore in which he found it has usually in this country been 
called columbite, A year afterwards Ekeberj^ announced a new 
metal which he called tantalum, in two Swedish minerals, which 
he distinguished by the names of tantalite and yttrotantalite. 

• mi, MBg^ June, 1864, 461. 




Digitized by Google 



Columinum the coirect name for Moseys Niobiutih 393 

A few years afterwards. Dr. Wollastnn conceived that lio had 
succeeded iti eslablisliing tliat coluinhiiirn and tantalum are iden- 
tical : and this view was tacitly acqniesced in by the greater por- 
tion of the chemical public lor many yenrs, the metal and its ores 
usually obtaniing in this country the names of columbium and 
cohiaibite, and on the Continent the names of tantalum, and 
tantalite and yttrotantahte. A mineral was also discovered at 
Bodenmais, which was held to contain this same metal. 

This state of things continued till about 1846, when M. U. 
Rose of Berlin published a aeries of researches on the ores from 
these different localities, from which, so far as I can understand 
the matter, he drew the following conclusions: first, that the 
metal in the Swedish tantalite is a distinct metal, with its pecu- 
liar oxygen acid and other combinations, and for this metal, the 
name of tantalum may be with great propriety reserved, being 
the metal discovered by Ekeberg, and by dim called tanialum; 
aecondiy, that in the Bodenmais and American minerals two met- 
als are contained, which M. Ro^ proposed to distinguish by the 
names of Niobium and Pelopiam, the latter being supposed to be 
nearly allied to tantalum, but the former quite distinct in its chaiv 
acters.* 

This view of Rose has more or less prevailed for the last eight 
years ; although I confess it had always occurred to me, and occa- 
sionally I have spoken out the view, that Mr. Hatchett's memory 
bad been rather hardly dealt with, since M. Rose had left him 
entirely out of view, although truly the first discoverer of the fint 
known of these metals and minerals* 

When cerium was ascertained not to be a pure metal, but to 
contain lanthanum and didymium mixed with it, no one thought 
of dropping entirely the name of cerium. It still belongs to an 
acknowledged metal, and the rights of its discoverers are unim- 
paired. 

Precisely the same observation applies in regard to ytlria and 
the new oxyds of erbium and terbium. 

Other examples of the same kind mis^ht be quoted. 

Now, on the authority of such precedents, when it was thought 
to be ascertained that the American columbile and the analogous 
Bodenmais mineial did not contain one new metal only, but at 
least two. justice seems to have required that the name of coUnn- 
binni should have been resented for the more abundant of these 
two. just as the names of cerium and of yttrium have been pre- 
served. 

But how nnich more stronc^ly does such a view hnld good now^ 
when it has been announoed by M, Rose that the American and 
Bod'Munais mineral co!)t'un only one metal^ and for this metal he 
actually proposes the name of niobium ?t Does it not follow very 

* See Chemical Oazotte, vol. i\r, p. 849. f Ibid, vol zii, p. 149. 

'Sbookd Siin^ Vol XVIH. No. 04.- Nor., 1864. 60 
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dearly that this metal ought to have the name of columhiumf 
M. Rose has now come to the same conclusion at which Mr. 
Hatchett arrived fifty years a^o, Avhcn he announced that one 
new metal, to which he gave the name of cohimbiaui. existed in 
the American mineral columbite. If ihc CLmnirymcn of the Kil- 
ler most distinguished analytical chemist have any sense of jus- 
tice or regard for the memory of an eminent man^ — one avuIi 
whom I am proud to say I had a slight acquantaiiee, and from 
whom I received some kindness — they will now unite for the 
future in support of his just right not to be forgotten anri entirely 
laid aside in this matter. There cannot be a better opportunity 
than the present for takin? this step. 

I am very far from \^ i.^limg to overlook the imp^Tfant researches 
of M. liose on this, as on so verv many other mierestiiiLi topics, 
and we shall always feel grateful for his further investigaiions 
regarding columbium and its various oxyds and other rombiria- 
tions. Bnt we on^^ht not tO overlook wliat was done belore liilll* 

The ni'Uter is now rodncnd to a very simple is^ne. 

We have columbium m tiie American aiid Bodeumais coium- 
bites, and probably now in some other minerals. 

We have tantalum in Swedish tantaiite and yttrotaotalite, and 
probably in some other minerals. 

Of ail courses, one of the most ill-adirised seems that followed 
by some English chemists, of giving occasionally the name of 
columbium to tantalum, which, as I understand the matter, is 
now quite ascertained to be different from any of the other met* 
als. This course can only lead to confusion. Tantalum is not 
columbium. 



Art. XLIL — Murchison^s Siluria.* 

[This recent work by Sir R. 1. Mii!chi?on is an able and 
instructive summary of the history of the earliest rocks that 
contain organic remains. 

In 1839 Sir R. L Murchison published his Silurian System 
in two parts, in a quarto of 768 pages copiously illustrated. 
This was followed in 1845 by another great work of 652 pages 
quarto, embellished with the most ample and beautiful views? 
flections, maps, &rc., illustrating the geology of Russia in Europe 
and the Urals. As a companion, a second volume of 512 pages 
appemd at the same time, devoted to the Paleontology of the 

♦ SnrnTA : Tlie History of the ol<lc>l known Rock^ cont.iinini,'- Orininic RomMP^ 
wiUi a brief sketch of the distribution of Gold over the r«irih. Bv iSir Rodcjuck 
Impst MncniMOii, F.RS^ F.L.8^ etc etc pp. large Svo, witfa '87 pkles wai 
BAMiy wood^cuta. Lombm, 1854. 
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regions explnrfd. illustrated by 51) qurtrto plates. These volumes 
oil Russia and the Urals are the i int production of Sir R. I. 
Mnrchison, Mr. Edonard de Veroeuii q[ JrVauce and Couat Alex- 
ander von Kf^yscrlitiir of Russia. 

The recent work of Sir R. I. Mnrchison is an able resume of 
all tliat has been done by these writers, together with the results 
of other laborers in the science, among whom are Professor Sedg- 
wick of Cambridge, England, the geologists of the Ordnance Sur- 
vey in Great Britain, and many eminent men on the continent of 
Europe and in America. The observations on gold and its dis- 
tribution, with which the volume closes, are of much practical 
value, although only incidentally connected with the main object 
of the work. 

The important labors of the author of Siluria have been carried 
through with signal ability, and at a great ontlay of time and 
money. Geology is largely indebted also to Prof. Sedgwick for 
his researches among the oldest fossiliferous rocks. But Murchi- 
son appears to have first made out the correct relations of these 
early stmta. To him we owe the judicious exposition of the 
whole subject in the elabomte works which be has put forth. 
The candor and liberality manifested by the author are worthy 
of the works which they adorn. His investigations have ex* 
tended above the coal, into the New Red Sandstone, the Permian 
beds, and the Triassic, and the present work embraces these 
limits. The full exhibition of these great zones of primeval 
life, from its earliest dawn through many successive ages, to the 
em of the first reptiles, is most interesting and instmctive. A 
general review of the subject, partly historical and partly exposi- 
tory, is presented in the introductory chapter of the Siluria which 
we here cite. We take pleasure in thus showing our apprecia- 
tion of the extended labors of the author. — b. s.] 

The earliest condition of the earth is necessarily the darkest 
period of its geological history. The favorite hypothesis con- 
ceriiiiig the origin of the planet, founded on astronomical and 
physical analogies, is, that it assinned the form of a llaltencd 
spheroid from rotation on its axis wlien in a Ihiid state. Reason- 
ing upon this idea, and looking to itie structure of those rocks 
which either lie at great depths or have been extruded from l>e- 
neatli, the geologi>i iia^ inferred that the crystalline masses, in- 
cluding granites whicfi issued out from below all other rocks, and 
constitute possibly their existing substrain iii, were at one time 
in a molten state. The theory of a central heat, at first sniii- 
cienliy iiit^Mise to maintain llic whole terrestrial mass in a state of 
fusion, hill subsequently so far dissipated by radiation into space, 
as to ailov/ ilic superficial portion to Ijecome bulid, has been adop- 
ted by the greater uutaber of philosophers who have grappled 
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with the diflicult problem of the first conditions of our planet. 
Most of them iuive helieved th;il all ihe great outbursts 

of igneous m;ii tcr, by which the crust has been jxnietrated and 
its surface fliv <'rsificd, were merely outward sis^ns of the contin- 
ued intern:i] [iciivityof that pruiinrduil lieat, now much rpf)ressed 
by the accumulations of ages, and of which our presen; \ Mieanoes 
are feeble indications. If, then, the mathematician has correctly 
explained the causes of the sha|>e of the nlnhp. the :ieologist con- 
firms his views when, examining into the hituue of irs oldest 
massive crystalline rocks, he sees in them clenr pr nis oi ihe 
effects of intense heat. This original crust of tiie eaiih was sub- 
sequently, we may hplieve, broken up by protruded masses, which 
issin!i^T in a melted condition, constituted the axes and centres of 
mountain ch iiiis. Each great igneous eruption gave out substan- 
ces that became, on cooling, solid rocks, wfiif'h, when rai'^ 'd mho 
the atmosphere, consliluled lands that were exposed to uumrner- 
able wastmg agencies; and thus afforded materials to be spread 
out as deposits upon the shores and bed of the ocean, in these 
hypothetical views concerning the production of the earliest sed- 
iments formed under water, we seem to reach a primary source f 
and once admitting that large superficial areas were original 1 7 oc- 
cupied by igneous rocks, we have in them a basis from which 
the first sedimentary materials were obtained* 

The earlier eruptions having necessarily occasioned elevatiooa 
at some points and collapses or depressions at others, stich chan- 
ges of outline, aided by the grinding action of water, woold oc- 
casion the formation of bands of sediment, which, adapting them- 
selves to the inequalities of the sturface, must have been of une- 
qual dimensions in different parts of their range. In this way, 
we may imagine how, by a repetition of the processes of eleva- 
tion and denudation, the earliest exterior rugosities of the earth 
would be in some places increased, while in others they woald 
be placed beyond the influence of sedimentary accomulatioo. 
May we not also infer, that the numerous molten rocks of great 
' dimensions which were suddenly evolved from the interior at 
subsequent periods, must have made enormous additions to the 
solid crust of the earth, and have constituted grand sources for 
the augmentation of new strata? 

Turning from the igneous rocks to crystalline stratified depos- 
its, we now know that a great portion of the micaceous schists, 
chloritic and quartzose rocks, clay-slates, and limestones, once 
called primary, were of later origin. Many of the^ are nothing 
more than subaqueous sediments of various epochs, which have 
been altered and crystallized at periods long subsequent to iheir 
accumulation. This inference has been deduced iVom posjiive 
observation. Rocks, for example, have been tracked from the 
disuicis where they are ciystalliue, to s^uu where the mecliau* 



Digitized by Google 



Murcliison's ^iluria. 



397 



icai and subaqnemis origin of the beds is obvious, and from the 
latter to localities where the same strata are wiiuily unchanged, 
and coma. 11 organic remains. Transitions are thus seen iVoui 
compact (|nartz rock, in which the grains of sihca are scarcely 
dkNcov (!rable with a powerful lens, to strata in which the sandy, 
gritty, and pebbly particles bespeak clearly that the whole range 
was originally accunuilated inider water. • Other |mssa<jos occur 
fro?n crystalline, chloritir, and micaceous schists, to thuse clay- 
slates which are lutle iimic ihau consolidated mini, and iVoui 
crystalline marble to comnion earthy limestone, in winch organic 
remaifjs nhouud. These and similar metamorphoses embrace the 
consideraiion of ch iiues, like those, for example, by which ordi- 
nary limestone has been converted into dolomite and snljihate of 
hme or gypsum, or shale into mica-schist, as is seen in the sec- 
ondary and tertiary rocks of the Alps.* 

l-^lementary works will have, indeed, informed the student, 
tliat such changes of the original sediment have beeo geoieraUy 
accounted for by the influence of great heat proceeding from the 
interior of the earth, and which at difiereut former periods mani- 
fested its power in the eruption of granites, syenites, porphyriesi 
greeostonee, and other substances formed by fusion. Let it, how- 
ever, be understood, that the prodigious extent to which the met- 
amorphism of the original strata has be^n carried in mountain- 
chains, and at diflferent periods through ail formations, though of- 
ten probably connected with such igneous outbursts, must have 
fesuUed from a far mightier agency than that which was produc- 
tive of the mere eruptions of molten matter or igneous rocks. 
The latter are, in fact, but partial excrescences in the vast spread 
of the stratified crystalline rocks, — symptoms only pf the grand 
changes which resulted from deep-seated causes; probably from 
the combination of heat, steam, and electricity, acting together 
with an intensity very powerful in former periods. 

P r ocesses now going on in nature on a small scale, or imitated 
artificially by man, may enable us to comprehend imperfectly in 
what manner some of these infinitely grander ancient metamor- 
phoses were effected ; and the experimental science of chemistry 
when miore extensively applied to the analysis of rocks, wil^it is 
hoped, some day reveal still more important truths in this, which 
is still one of the most obscure points in the range of geological 
phenomena. 

Hut speculations on such physical ojx^rations as those which 
liuvc ailccled the surface of the earth, are not here called for. At 
all events, the earliest of the j)henomena, with which alone we 
are at [)resent concerned, or the first formation oi" tin? known crust 
of the planet, belongs to a period in which no definite order, 

* Sm Alps» Appeiiiiie% ^ Qiuyrteriy Jounud G«oL Soc. Loud, toL t, p. 167, 
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— still less any trace of life, — lias beea deciphered by human 
labor.* 

The design of this work is imich more attainable. Its aim is 
to mark the most ancient strata lu which the proofs of sedniient- 
ary or ai[n(»ous action are still visble, — to note the geological po- 
sition of those beds which in various countries offer the first as- 
cerlaiiK d signs of life, and to develop the succession of deposits, 
where not obscured by metamorphism, that belong to such j»roto- 
7Ai\c zones. Ifi tluis adhering only to subjects capable of being 
investigated, it will be seen, that geology, modern as she is among 
the sciences, has revealed to us, that during cycles long aiUcrior 
to the creation of the human race, and while the surface of the 
globe vv^as passing from one condition to another, wlinle races of 
animals — each group adapted to tfie pliysical coiul timis ni which 
they lived — were successively created and extermmated. It is 
(f> fhc tirst stages only of this grand and long series of former ac- 
cuniniations, and to the creatures entombed in thenii that atten- 
tion is now directed. 

The convictions at which I have arrived being the result of 
many years of research, I have been urged by numerous friends 
to give a condensed, and, as far as is practicable, a popular view 
of the oldest sedimentary rocks and of their chief organic le- 
mainSi and thus to throw into one moderate-sized volmne the es- 
sence of my large work8,t as sustained by the publicatioos of 
many other authors* 

Geologists are now pretty generally agreed, that the oldest or- 
ganic remains which are traceable, pertain to the lower di vision 
of the rocks termed Silurian ; but before any description of these 
ancient deposits, or of those preceding them, is given, a few 
words are required, in explanation of the researches by which our 
acquaintance with the earliest vestiges of life and order in the 
protozoic world has been attained. 

One of the chief steps which led to the present classificalioo, 
as admitted by my contemporaries, was the establishment of the 
" Silurian System" of rocks and their imbedded fossils. Before 
the labors which terminated in the publication of the work so 
named, no one had unravelled the detailed sequence and charac- 
teristic fossils of any strata of a higher anti juity than the Old 
Red Sandstone ; and even that formation was only known to be 
the natural base of the Carboniferous or Mountain limestone, and 
to contain a few undescribed fossil fishes. Not only were the re- 

* 'I'lic reador wln« drvlirs to -tudy the l:i\vs liy ■wliirh (lie sujtoificial teniper.ittirf» 
of the earth lia^ been regulated m tLc inuiienseiT long sulxequent g^eoU)»pcai pn- 
oiU, will fitid tliem well expUinfld in the profoaofi essay of Mr. W. Eopkiofii "Ontbet 
cauecA of dian^eH of climaie at different geological peiiode," Quart* Joum. GeoL 

Soc. Lond., v.d. viii. p. r>6. 

■I S(M^ 8iluriun Sv-stcm, Mureliision, and Rus^-iu m F'Tropo nnd the Uial 
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lations and contents of all the inferior sfrntn nndofined, but even 
many rncks which are nnw^ known to be voiiulmt ilian the Silu- 
rian, were tin ii rnnsidered to he of much more remoh* rintiqnity. 
]Vo nne had then surmised, that the ^rcat scries of hard slates 
with limestones and fossils, which have since been termed Devo- 
nian, is an equivalent of the Old Red Sandstone, and younger 
than, as well as distinct from, the deposits of the still older Silu- 
haa era. On the contrary, British authorities believed (and I 
waa myself so taught) that the schistose and subcrystalline rocks 
of Devonshire and Gorowall were about the most ancient of the 
vast undigested heaps of greywacke. In short, the best geolo- 
gists*^ of my early days were accustomed to leave off with such 
roclrs, as coostituting obscure heaps of sediment, in and below 
which no succession of "strata as identified by their fossils'' 
could be detected. The result of research, however, has been 
the elimination of several well-defined groups, all of which were 
|brmerly merged in the unmeabing German term grauwacke." 
(See Chapter 14) 

Desirous of throwing light on this dark subject, I consulted 
my valued friend and instructor, Dr. Buckland, as to the region 
most likely to afford evidences of order, and by his advice I first 
explored, in 1831, the banks of the Wye between Hay and 
Builth. Discovering a considerable tract in Hereford, Radnor 
and Shropshire, wherein large masses of grey-colored strata rise 
out from beneath the Old Red Sandbtone, and contain fossils dif* 
fering from any which were known in the superior deposits, I 
began to classify these rocks. After four years of consecutive 
labor, I assigned to them ( 1835) the name Silurian, deriving it 
from the portion of England and Wales, in which the successive 
formations are clearly displayed, and wherein an ancient British 
people, the Silures, under their king Caradoc (Caractacus), had 
opposed a loiii^ mid \ :iiurous resistance to the Romans, Having 
first, iti ([le year lSoi>, separated these depositsf into four forma- 
tions, and i^fiown that each is characterized by peculiar organic 
remaius, 1 next divided them (1834. 1835) inio a lower and up- 
per ^roiip, boili uf which 1 hoped wctuld be found applicable to 
\\ u\r reirions of the earth. After eis^ht years of labor in the field 
and closet, the [uoofs of the truth of those views were more fully 
published m the work entitled the " Silurian System^' (1839). 

. * See thoee dmsical works, the first Oeolopcal Hap of Mr. Qreenougfi, and the 

Geologj' of EnixiROtI nod Wales, bv the Hev. W. D. Cooybcnre. ♦ 

I F"»r tlf fir>t t.i^iilnr view of t!i<»«<' fnur fontintio!!-*, \\w bottom oijo re«r(in^ oii 
the unfo8*HiliiVirou«i greywacke of the Loogmjrud, see l*roccediiJga UcoL boc. LoniL, 
vol ii, p. II, Jan. IS^. The diaracterifltic fosBil specim were e^en then enumera* 
ted, and hence t)ie diUMtificiiion which is now suHtaitn 1 > eetfcntially twenty vcnrs 

v\t\. Ti h;i<l cvi n lH;en previously st.itcrl hy mo, tluit tlu- lo-wo'^t known f'>ssil-l>ear- 
inq; IVmtii.hI ion, or the " hfitek triiobite ttc/iinU and f' in'< >>[' JJiniib iio. yro'^nhh/ ^xi^^ed' 
*d in thickm^ any of lUt superior groups^ — Fioc. Gf«jl. boc, vul. j, p. -iiti, 
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l>imiji^ ill y early researches, it was shown that the lowest of 
these fossil- bearing strata reposed, in the \vf >t o( Shrop- 

shire, on a very thick accumulation of still older sediment, as ex- 
posed in the ridge of the Stipcr Stones, and the Lon2niyrid 
nionntain ; and the strata of the latter not otferins' a vesniie of 
Ibriner life, they were cousequeniiy termed uafossihlerous grey- 
wacke. 

At that time it was also supposed, that the conti^uons slaty re- 
gion of North Wales, then under the examination of Professor 
Sedi^'wick, consisted of rocks, in part fossiliferons, and of an 
enormous thickness, which rnsn up, arcordmg to my friend and 
fellow-lahorer, from beneath niy Silurian types. Hence, nnnther 
term, or that of Cambrian, was afterwards, or in the year 1836, 
appUed to masses supposed to be inferior, before their true rela- 
tions to the Silurian strata of Shropshire and Montgomeryshire 
had been ascertained. This assumed inferiority of position in 
the slaty rocks of North Wales being considered a fixed point, it 
was naturally thought, that such lower formations, the fossils of 
which were then undescribed, would he found to contain a set of 
organic remains, differing as a whole from those of my classified 
and published Silurian system. With ntln r geologists, therefore, 
I waited for the production of the fossils which might typify such 
supposed older sediments; for in obtaining all the knowledge I 
had then acquired, by receding from upper strata whose contents 
were known to lower and previously unknown rocks» I had inwi* 
ably found that the latter were characterized by many distinct and 
new organisms. This fact, which had been first established in 
the tertiary and secondary deposits, was thus proved to be univer- 
sally applicable by the occurrence of similar distinctions in the 
Carboniferous, Old Red, and Silurian rocks* 

It was, however, in vain that we looked' to the prodoetion of a 
peculiar type of life from the Cambrian" rocks. Silurian fos> 
sils were alone found in them ; and the reason has since become 
maniftot. The labors of many competent observers in the lasi 
dfteen years have proved that these rocks are not inferior in posi- 
tion, as they were supposed to be, to the lowest stratified rocks of 
my Silurian region of Shropshire and the adjacent parts of Mont- 
gomeryshire, but are merely extensimis of the same strata ; and 
hence the looked-for geological and zoological distinctions could 
never have been realized. In the following chapters it will he 
sliown. how Sir H. Dc la Beche. Professors Ramsay and B. 
Forbes, with Mr. Salter, and other geologists and palaeontologists 
have demonstrated, that the fossil-bearing rocks of North Wales 
are both in their order and contents the absolute equivalents of 
the chief mass of the strata which had been described and named 
by me " Lower Silurian " in Shropshire and Montgomeryshire. 
These Guverunient geologists have used my aonienclalure lu all 
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their works relating to North Wales, and have, in short, deter* 
mined the question physically, as well as zoologically.* 

But although in 1839, when my first work was completed, I 
held, in common with Professor Sedgwick, the erroneous idea of 
the iofra^Silurian position of the rocks of North Wales, I soon 
saw reason to abandon that Yiew, and to adopt (in the year 1841) 
the opinion which I ha^e subsequently maintained. Thirteen 
years have elapsed since I was persuaded that the view I then 
took must be adhered to ; first, because it had been ascertained 
that in Scandinavia, Russia, Bohemia, and other countries, the 
oldest traces of former life were the same as the lower Silurian 
types of the British Isles ; — and next, because many of the fossils 
figored in my work as Lower Silurian had been detected in the 
elates of Snowdon, which wem then considered to lie near the 
bottom of the so-called Cambrian rocks." 

The leading object, therefore, of the present work is, I repeat, 
to bring out the " Silurian System,'' not as a mere abridgment of 
its original form ; but such as it finally became in the year 1849, 
when it was honored with the highest distinction which the 
Royal Society bestows,! and what it has (Hroved to be, with the 
geographical and other additions made to it by the goremment 
snnreyorsat home, and by numerous geologists in other countries. 

In extending my own researches to various distant lands, I 
found that as the trur; base of all rocks containing fossil remains 
was clear in Scandinavia, Russia, and Bohemia, and as the same 
fact was aimounced from North America, it was no longer diffi- 
cult to describe the whole organic series from a be^nning^ and 
thus to record the succession ui aiimials from their earliest known 
developments. In a word, as chroniclers of lost races, my asso- 
ciates and myself were enabled to register in our "Russia and 
the Ural Mountains," the types of former creatures from their 
apparent dawn. To the first chajjtcrs of that work, the reader is 
referred as fully explanatory of views which are here reiterated.], 

• See also Phillips, on the MalTern and Abberlej Hills. — Memoirs, GeoL Sunr.^ 
Tol. ii, part 1, 1848. 
f The Coplt y Medal 

^ TIic remh r who f?p-irf«» fo ronmlt the »l<'OUMiontH wluch explain how my ioduc- 
iion wa& arrived at, io n iurred to a memoir entitled, " On the meaning attached to 
the term Silurian duritig the last ten years " which will indicate to him aU my sno- 
res^ive poblications on this puhjpct, including a geolof^ical map f f l j).:!:in<l ainl 
Wnlo«. pnWi'shed bj thf Society f<>r the Diffusion of Uk* ful Knowledge, in IS I?,. 
(Juumal ot Geol. Soc. Lond., toL viii^ p. 173. See also the memoir entitled, "On 
ibe meaninj^ attached to the term * Cambrian System.* and on the evidence since ob* 
tained of its being gcolop^icidly eynonymous with the previously established term 
* J.ower Silurian,"" .Iimhh. Ocol. Soc, liOnd, vol. iii, ]>. IQ6.) At the s;iiiU' time that 
I rii i-=r protest agaitii^t the reeeut proposal to absorb my Lower Silurian into his 
Cambrian Rocks, let me record my liigh estimation of the original memoirs of Fru- 
leaBor Sedgwick. esneciaUy those on North Wales, Cumberland, and the adjacent 
counties, which stana upon their own intrinsic merits. The publication on the pala'- 
oznic fossils of the Cambridge Museum, which he is tnriQgiog out in coDjuDfition with 

iisGosto Suiw, Vol XVm, No. H^^Nqy^ 1 &M. 6t 
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Then it was, iliat positive proofs, derived from a wide field of 
observation, ( nubled us to eomniencc geological history, with aii 
accoiaji ui the cutombmeut of the eallle^t animals recognizable 
in the crust of the globe ; and also to indicate the successive con- 
ditions which prevailed upon the surface, in a long series of ages, 
and durinar the many changes of outhne which preceded the pres- 
ent stale of the planet. Tlien it was, that looking to the whole 
history of former life, as exhibited in the strata, it was demon- 
strated from })henomena in one great empire alone ^as had to a 
great extent been shown in l^ritain), that during the formatioi] of 
the sediments which comj)ose the crust of (he earth, the ammal 
kiiigdom hnd been at least three times em nely renovated ; the 
secondary and tertiary i»eriods having each been as clearly cbar- 
acferized by a distinct fauna fhe primeval series. In the work 
on Russia the sequence was thus followed out truly, from the 
most ancient fossii-bearmg strata to the most receat stages m the 
geological scries. 

In this voUnne attention is chiefly restricted to what has proved 
to be the protozoic, or first era of life. The plan, therefore, {)ur- 
sned will be, so far, similar to that which wis adopted in the ear- 
lier chapters of the work on Russia; and these first leaves of ge- 
ological history will be written from the clear traces of a begin- 
ning)— ^ plan which, for want of knowledge, was impracticable 
in Britain when the Silurian System" was published. 

After a short sketch of the earliest and unfossiliferous sed^ 
ments, full descriptions will be given of the Silurian rocks (Lower 
and Upper), followed by very brief accounts of the three over- 
lying groups of palsBOZotc life, the Devonian, Carboniferous, and 
Permian. 

The Devonian rocks were in previous years known only as the 
Old Red Sandstone, a name which has, indeed, become classical 
through the writings of Hugh Miller. These were termed De- 
vonian, because the strata of that age in Devonshire, though very 
unlike the Old Red Sandstone of Scotland, Hereford, and the 
South Welsh counties, contain a much more copious and rich 
fossil fauna, and were demonstrated to occupy the same interme* 
diate position between the previously described Silurian and Car- 
boniferous rocks. At that time, however, none of the fossil 
fishes of the Scottish or English Qld Red had been found in the 
sandstones, slates, schists, or limestones of Devonshire, or the 

Profe*<*()r M'C«y, will ho. T Inn})! iinf. a ]a=tinT mf^rt'jment in the M-tnrr of ireoloin- 
ca\ science. If thai work btuni puWHhe<i eighteen years a£ro. <»r in 1S.S»>. my 
friend. Reeing that hin Bala and mv Llaudeilo rooks were identical, might have pro- 
-pmetl (although my (o^^lU were ^rst named and clasBified) thfti the Lower Stlorias 
should be nier<^d in the Cambrian, Bnt, nn^r that the terms Lower and Upper Si- 
lurian hnve been adopte ! in every country, the question is settled. My deep regret 
<in the occasion of tins liiilerencc of opimon has been expressed iu the Fre^ce ; for 
in gmenl iww, m in privnte friendaoiiiy we are oordially muted. 
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Rhine, and olijections miglit hare been raised to tin' opiinnn 
formed of the age of tlio de[)osits. Hut tlie di.scovery made m 
Russia.* and afterwards extended to Belgium and the Rhenish 
provinees. of Scottish icfuhyolites being associated wilfi nnmer- 
ous molhisca of the Devousbire rocks, ^rmly established the trulk 
of the comparison. 

The Carboniferous rocks, so elaborately and usefully developed 
in the British Isles, have been already well investigated by many 
writers, particularly by Professor Phillips, and have been fonnd 
to extend, like the Silurian and Devonian, over immense regions 
in all quarters of the globe. 

The great primes nl or palfcozoic series is now known to ter- 
minate upwards, in Europe, with certain deposits, for which, in 
the year 1841, I suggested the name of Permian. In the{,eari7 
days of geological science in England, this group was classed 
with the New Red Sandstone, of which it was supposed to form 
the base. But extended researches have shown from the charac- 
ter of its imbedded remains, that it is linked to the carboniferous 
deposit on which it rests, and is entirely distinct from the Trias, 
or New Red Sandstone, which, overlying it, forms the base of 
all the secondary rocks. The chief calcareous member of this 
Permian group was termed in England the Magnesian Limestone, 
in Germany the Zechstein but as magnesian limestones are 
of all ages, and as the German Zechstein is but a part of a 
group, the other members of which are known as '*Kupfer- 
flchiefer'' (copper slate), "Rothe todte iiegende" (the Lower 
New Red of English geologists), &c., it was manifest that a sin* 
gle name for the whole was much needed. After showing how 
these variously named strata constituted one natural group, I 
therefore proposed to my fellow-laborers, de Yerneuil and A. de 
Keyserling, that the vast Russian territory of Perm should furnish 
the required name. The term Permianf has. indeed, been adop- 
ted by several German nnthorities, and also by tlie Government 
Geological Surveyors ul" Unlain. 

In the opening chapter on tho geology of Russia, we gave a 
general view of this palieozoic classification, as ap])hed to Ger- 
many, I'lance, Belginm. and Nortli America; in all of which 
countries, as well as in Russia, it Wvis shown, that a similar as- 
cending order prevailed, from a base line of recognizable Silurian 
life, up through Devonian and Carboniferous deposits. In the 
nine years which have elapsed since the issue of that work, con- 
siderable additions have been made to our knowledge, and all of 
them sustain the truth of our generalization. We then scareeiy 
knew of ilic existence of true Silurian deposits in Germany; 
nearly all the grey wacke of the Rhenish provinces and the Hortz 

* See Russia in Kuropc and the Ural Mountains, voi i, p. Si. 
t F&a&ta" of D'Omalius d'HaUoy. (See Chapter 12.) 
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having been assigned to the Devonian series. But since the 
opening out oi ih(i rich Silurian basin of Bohemia, u incii, in ihe 
hautis of M. Harrande, has become the palaeozoic centre of the 
continent, Thnringia and Saxony have beea also fouud to con- 
tain Sihuio!! rocks. 

In Spain, several inountani chains have been shown by M. de 
Verneuil to consist of Silurian, followed by Devonian and Carbon- 
iferons rocks; whilst, in Portugal, Mr. Sliarpo lias described the 
first and last of tliese gronps. Even Sardinia has exhibited, un- 
der the scrntiny of General A. della Marmora, her Silurian and 
suix'rjacent coal deposits. Again, ns Devon inji and Carboniferons 
strata overlie older rocks in North Africa, and Devonian fossils 
occur towards Central Africa* and at the Cape of Good Hope, 
there are already fair grounds for believing, that a similar order 
pervades the axial Uoes^or ancient mountains of that vast coa- 
iinent. 

In northwestern Asia, the chief featuraa of which are (k* 
ficnbed by Humboldt and Rose, my colleagues and myself hsLve 
explained how the Silurian rocks of the Ural chain are succeeded 
by younger pateozoic deposits, and Pierre de Tchihatcbeff has 
indicated a great extension of similar formations oyer large tracts 
of Southern Siberia and the Altai mountains; whilst in north- 
oastern Siberia, Adolf Erman has traced such rocks even io the 
Sea of Ochotsk. 

In the giant Himalaya mountains, and in Uindoslani where till 
recently no systematic labors had been devoted to the older sua* 
ta, we now know, that Silurian rocks, covered by secondary ec 
tnesozoic deposits, exist in those the highest mountains of the 
world ; and that the Upper Punjaub contains a limestone charged 
with well-known carboniferous fossils, reposing, as in England, 
upon a red sandstone*! There is, indeed, every reason to believe 
that the mountain-chains of Tartary and China are composed, to 
a great extent, of these older rocks ; for whilst extensive coal- 
fields have been long worked in the environs of the capital, Pe- 
kin, Devonian fossils of the very same species as those of Eng- 
land and the continent have recently been sent from Kwangsi, 
lar to the south of Shangai. Other fossils, identified by de Ko- 
ninck as Devonian forms, were brought by M. Itier, from Ihe 
Yuennan province, one hundred leagues north of Canton.4: 

* For North Africa, see Coc^uaud, Bull de la Soc G^l. de Franco, 2nde Sine, f«L 

iv, p. 1188. Sumo of tlie fosisils collected by the < ntojpri^inL:; tniw llur Ovorwi - xre 
also Devonian. For South Africa, the reader mun • insult a Memoir by Mr. Bam, 
Aut yet publie^ied iu the i<^uart. Jouro. Ge«L &>c Loud. 

f The Himalayan data are described by Gapt K tStnudiey ; those of tiie 'Cvjff^ 
FtinjaitU by Dr. A. fleming. (Quart Joum. QeoL Boc^ toL Tii, p. 292, and toL 
p. 180.) 

\ See a description of the Chinese coal-field nenr Pekin, by IwvankOy Auxi. «ies 
Worn da Rnnie, An. 1888,p. 191. Ho qqoIo^Ui am pemae Ifr. Fertime'a lirely de- 
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In Australia, where a very short time since i cfcrf iice could be 
made only to rocks of the Corhoniferous and Devonian age,* we 
hear ol true Silurian strata eoniainin? fossils liko those of the 
British Isles. Sonio species seem undisiinguishable.t 

In South America, the lofty Cordilleras and plateaux, whose 
mineral characters had been so admirably described by Humboldt, 
are shown by Alcide d'Orbigny to consist in great part of such 
ancient sediments. Still more clearly has North America been 
fouod to contain a vast luccession of these palaeozoic rocks, and 
especially of their lover members. Nnmerous geologists of the 
United States have demonstrated, that their ancient strata fol- 
lowed the same order on a very grand and usually unbroken 
scale (particularly in the western region); doubtless due to their 
faaving been exempted in such tracts from the intrusion of. igne- 
ous rocks. Spread out in enormous sheets over the southern di^ 
Iricts of Upper Canada, the Lower Silurian strata, invariably so 
called by every American geologist,^ are there based on unfosstU 
tferous riatesy limestones and sandstones reposing on crystalline 
rocks, which, extending far northwards, are surmounted by other 
sedimentary oKisses similar to strata of the United States, and 
where Silurian fossils have been detected in limestones amid the 
polar ices. Adjacent to the southern end of this continent, simi* 
lar remains have been collected by Darwin in the Falkland 
Islands, 

In few of those regions, however, with the exception of North 
America (certainly not in the British Isles, where the strata are . 
in many parts much obscured by igneous outbursts), is the se- 
quence so undisturbed as in Scandinavia and European Russia. 
There, the successive primeval deposits extend over a large por- 
tion of the earth in regular sequence and in an unaltered state. 
Hence, though tu the unskilled eye, Russia presents only a mo- 
notonous and undulatiiii,^ siu iace, chiefly occupied by accumula- 
tions of mud, sand, and eiratic blocks, its fianiuwork, wherever 
it can be detected, exhibits a clear ascending series. The older 
sedimentary strata, deviating only slightly from horizoniality, are 
there overlaid by widely-diiiused masses of those Permian rocks 
which con&tuuie the true termination of the long pakeozoic 
period. 

scriptiou of the Bobca mountains, without suspecting, that a fmc primeval succes- 
noo nuy there be SouxdA* For the Ohmese fossils, see DaTidson, Quart. Jonm OeoL 
See Lond., ToL iz, |k jl68 ; and de Koninck, Bull Aiesd. Roy. Boa Belg., toL xiii, pi 
2, p. 416. 

• See Strzelecki's AustraUa, Foei. Fauna, MorriB; M'Coj, Ann. Nat. Hist, 1847. 
[Also Dtttt'ft Ken. GeoL ExpL Earpi, where tmmy nev speciee are deecribed — ^Bn.] 
f Memoir by the Rev. W. B. Clarke, Qowt Joura GeoL Qoc LoikL, toL vui ; tea 

aIbo Ids coUection«i, and those at tlie 0.>\n»mment Muteum. 

\ See particuiarly the worksi uf Jaines Hail and D. Dale Oweo, the Eeporta of 
h^m — the chief geoLogiat of Canada. 
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The foliiiwiim pages, as before said, will be cbiefly devoted to 
the Silun.tii i>r lirst stages of this pnuieval series. They Wiii be 
illustrated by woud-ciits re})reseiU!ng the most important organic 
remains, and certain typical pictorial scenes, as utU as vertical 
seciit>ijs, chieily taken iVoni my original work. Faithful trans- 
fers from the original plates of the " Silunau System," will also 
be given, in a rearranged form, aiid with the modera Doaienda- 
tiire of the tu^Mis. 

If all the succeeding primeval rocks were to obtain the same 
amount of illusiiaf ioti as the Silurian, this work would be exjun- 
ded far beyond tfi< hi nits to which 1 must restrict it. The 
younger palaeozoic, or tiie Devonian, Carboniferous, and Permiau 
de})osits, will iheretore receive only such a descri[)tion as may be 
BulhcKMit to give the student a general view, and stimulate bun 
to acquire a fuller acquaintance with them by consulting the va- 
rious works whrrein they are circumstantially described. Hut 
even the sketch of them in this volume will, it is hoped, suflice 
to show, that while the contiguous strata of two natural groups 
are intimately United together by containing some species which 
are common to botbi the principal fossils of each are certainly 
peculiar. 

Although few mineral changes of the strata can be alluded to, 
an endeavor will be made to show, that gold, however it may 
now be spread over the surface, was originally accumulated in 
abundance in the older rocks only (especially in those which 
. have been much altered), and in the associated eruptive masses. 

Lastly, it is to be observed, that as the true sequence of the 
oldest fossiliferous strata was first detected in the British Isles, so 
the geolc^ical descriptions in this volume will be principally de- 
rived from our insular examples. At the same time, a genenl 
comparison will be instituted with the contemporaneous rocks of 
different quarters of the globe. 

The importance of having, through patient surveys, mastered 
the obscurities which clouded the history of the earlier perio<bof 
animal life will thus, it is hoped, be rendered obvious, in showi x^ 
that we have now obtained as cocrectan insight into the first fos> 
sil-bearing formations as we had previously acquired of the 
younger deposits. 
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Abt, XLIIL — On the Chemical Compoiition 0/ Clintonite; by 

Geo* J. Brush. 

The name Clintonite wns giren some twenty-five years since 
by Fitch, Mather and Horton to a micaceous reddish-brown min- 
eral occurring at Amity in New York ; previous to this, the min- 
eral had been called Bronzite. 

In 1832 Olemson* investigated its chemical composition and 
finding it to differ from Bronzite, gave to it the new name of 
Seybertite ; later, in 1836, it was analysed by Richardsonf in 
Thomson's Laboratory, and apparently unaware of its previous 
history Thomson considered it a new species and named it 
Holmsite. 

The chemical composition according to Clemson and Richard- 
son is: 

Si Si ilg Ca JilDi 2r £[ HF 

1, 17-0 87-6 6 0 24-8 10^ S*S — CUmton. 

fi, 19-85 44^6 9e4*80 9*06 11*46 I'SS 2^6 4*65 O90 Ri^Utnbtm, 

The unaccountable discrepancy between these analyses led the 
writer to an cxaniinalioii of its comjX)sition. 

The specimens analysed were of a reddish-brown or copper-red 
color and harl a sp. gr. of 3-1 18. II. = 5*5. Alone, 13.13. infnsihle, 
loses its brown color and becomes opa(|ne ; healed in a ttihe gives 
off a small amount of water, which has a neutral reaction. It is 
entirely decomposed by concentrated hydrochloric acid, without 
gelatinizing. A qualitative examination showed the presence of 
silica, almnina, iron, zircon ia, magnesia, iime, potash and soda; 
DO reaction for manganese by Crum's test. 

A special examination was made to determine the state of oxyd- 
ation of the iron ; for this purpose the mineral was decomposed 
by hydrochloric acid in an atmosphere of carbonic acid, the re- 
sult proved the iron to be peroxyd. Considerable care also was 
taken in ascertaining whetlier zirconia was present, as over two 
pr. ct. were found by Richardson ; the iron obtained in the analy- 
ses was therefore reexamined and in every instance an undoubted 
reaction for zirconia was obtained. On careful examination of 
the specimens with a magnifier, a dark brown mineral resembling 
zircon was found to be intimately associated with the Clintonite. 
A qualitative examination gave all the reactions of zircon, — ^the 
writer is therefore inclined to believe that the zircon obtained in 
the analyses may be due to the associated zircon and not essen- 
tial to the mineral. 

♦ This Journal [1], xxiv, 171 . 

f Rec Geo. I^t. May, 1836, p. 833, and Jour. f. Pnikt. Ohem^ xiT, 88. 



Digitized by Google 



408 G» /. Brush on the Chetnkal Composition of CUnUmUe. 

Ill tlie quantitative analyses, the decomposition was cflfected by 
fusion With carbofiate of soda; the alkalies were determined by 
Smith's motlind with carbotiate of hme ; the separation of zirco 
nia ind Hull W IS made by the presence of tartaric acid in an 
amnininnral sohnion, and the iron was precipitated by sulphid of 
aniiiiuniiun. A particular examination was made to prove the 
pniity of all the precipitates obtained. Tftie following ate ths 
results of two analyses ; 



Alumina, . 
Perox^'d of Iron, 
SSiroooiA, . 
Litne, • • 

SiKla, • . 
Potaib, . 
W«tar» . 



I. 

. 20-24 
. 8913 
327 

. inn9 
. 114 







9. 






20-1 S 






38-68 




19-47 


34S 






0-68 








8 84 ( 
0-29 ( 




sir.:, 

1 14 






<m 






I'OS 



Oxfgm- 

10<59 
18-07 ) 
1 04 1/ 29 

S SO ) 

til 

<H>8) 



100-89 10046 

Only one detennination was made of the alkalies. A third in- 
complete analysis gare, Silica 19*73, oxyd of imn and adcooDia 
4*15, lime 13-43, magnesia 20*81, water 1*09. 

A great difference between the above analyses and those of 
Clemson and Richardson is in the amount of water* To deter- 
mine this point the powdered mineral was dried over sulphurie 
acid and then very powerfully heated by a blast-lamp; in foer 
experiments but a trifle over I per ct. was lost 

The analyses do not give a satisbctory fonaula, the oxygen 
ratios are : 

Si 9 ft 

No. 1, 10 71 19-47 12-55 

KolS, 10-69 12*78 

The relation between fi and ft is 3 : 2 or 6 : 4y and the most sim* 
pie mtio is 3 : 6 : 4, bat the silica is in excess and the veal ratio is 
nearer 3} : 6 : 4 If in Clemson's analysis the 5 pr. ct of iron 
be considered to be peroxyd (5*0 ^es4*5 9e), we have the lalias 

Si 5 ft 

9-02 1892 13-76 

whicli seems to render it probable that the true ratio for the mith 
oral is 3 : 6 : 4, from which may be deduced the formuk 

ft Si -f ft» 

The European species Xanthophyllite and Distenite are very 
nearly related to Clintonite ; in all physical characters except color 
they are identical with it. Their chemical composition as given 
by Meitzendorf and v. Kobell is : 

* Atomic weij^Ut of liilicium = 21*3. 
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-1 XI Ca jfJa fi 

XanthophTllite* 1G30 43-95 19-31 18-26 2-63 0-61 4-83 MeiUtndoif, 
Oxygen, 8-65 20-63 '2*72 a-77 0*66 015 8-86 

I>btemte,f 20 00 43 22 25 01 4 00 3-60 057 3-60 v» KcML 

Oxygen, 10*61 20-20 10-00 1*14 1*08 010 8'20 

These differ from Clintonite id containing about 4 pr, ct. of 
waler ; if this be considered as replacing magnesia in the manner 
suggested by Scheerer the relation of the oxygen in the sesqui* 
oxyds and protoxyds is nearly 6:4; but the ratio 3 : 6 : 4 is not 
in accordaiKe with the amount of silica obtained in the analyses. 
If the same replacement be allowed in Distcrrite and the iron be 
assumed to exist as protoxyd, the oxygen ratio will be^ 

?? ft 

16 61 : 20 20 : 13*20 

or almost exactly 3:6:4. 

From these remarks it seems hlccly that the three species may 
all be brought undor the general formula ft si -f li« ii» = Sihca 
19' 1 9, alumina 43-54, lime 11*86, magnesia 25*41. 

Munich, August Itb, 1854. 

Note uy J. D. Dana. — It is important to note that the ^tio 
between the oxygen of the protoxyds and peroxyds together and 
that of tho silica (the water being disregarded), is the same for 
Ciiutouite and Uisterrite. We thus obtain — 

ft + S Si 

1. Clintonite, . . . 82 02 : 10-74 = S : l OG 

2. " ... 3207 : 106»» = 3:1 

8. Disterrite, . . . 82 50 : 10 61 = 3 : OOS 

corresponding each to the ratio 3 : 1. This therefore appears to 
be the fundamental ratio of the species. We here take the iron 
in Dislerrite as peroxyd, as published by von Kobell, which is its 
condition in Clintonite ; this gives for the oxygen of the protoxyda 

and peroxyds the ratio 11-24 : 21*26. The formula (ft»,fi)Si^ ex- 
presses the ratio 3:1* la the Clintonite, ft» is to fi as 2 : 3 ; in 
the Disterrite nearly as 1 : 2. Expressing the ratio 2 : 3 for the 

Clintonite, this formula becomes (}ft'+^{2)Si^. 

If we regard one-third of the peroxyd in Mr. Brush's analysts 
as replacing silica, the oxygen ratio for % % (i^i ) becomes 12-78 : 
12 86 : 17*12, or between the bases and the rest 25-64 : 17'12= 

3 : 2, givii]g tlie formula on page 129 of thi^ volume 

* The mean firoin four analyMt hf Mmtseodor^ firom tbt lit Suppltiment of 
Rammelaberg'B HaDdw. Mm., p. 168. 
f Jour, fiir pmkt Cheni., xU, 166. 

SxooRD Sbum, Vol XVIU, No. 64.**Not., 1854. 62 
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Aet. XLIV . — Contributions lo Mineralogy i by Dr. F. A. Gesth 

of Philadelphia. 

1. Pf^rophyllUe. 

This interesting mineral was reported hy Ptof. C. U. Shepud 
Co occur near Orovder's Mountain in North Carolina ; the exact 
locality in that state is however "Cotton Stone Moantaia,'' 
Mecklenburg county. My specimens from this locality were not 

pure enough for analysis ; I give therefore in the following only 
the results of tlie examination of the same mineral from Cheste^ 

field District, S. C. 

B.B. it exfoliates into ;i f;ui-Iike opaque white mass of more 
than twenty tuiicvs its original hulk : l\ises with great (lilTi. tilty 
into a white blebby slag. The lustre of the N. C. specimtjiis is 
pearly ; that of those from S. C. inch mug to greasy. 

The following are the results of my analyses : 



Silia^ ..... Ct 82 6601 

^ Alumina. . . ' . . 28 48 28-52 

Sesquioxyd of iron, . , . 0 fld 0^87 

Magnesia, . , , . (HIS 0*18 

Lime, . • . . « 0*6ft 023 

Watar, . . . . 6*S5 



CkrysfMe. 

The beautiful fibrous mineral of a yellowish white color aini 
silky lustre, which occurs in smah veins in serpentine at Abbotls- 
ville. N. J., has been examined hy Mr. Edwin L. Reakirt. 

B.B. it whitens, beminos brittle and fuses with diiiicuUy into a 
white slag \ with cobalt solution^ fiesh-colored. It contains ; 



Silica, ..... 42-82 42-72 

Alumina, .... Dot dot 0*38 

Be<«)uioxyd of irOD, . . . not dot n mo 

Magnesia, ... J 4285 4'i-99 

AVater, . . . .14 31 1418 



3. ScolecUe, 

Lyman Wilder, Esq., of Hoosick Falb^ N. Y., kindly furnished 
me with the material for analysis of a mineral from the East In- 
dies. It consisted of'globular masses 5 to 6 inches in diameter of a 
radiated structure. Sometimes there was found between the radii, 
which have a vitreous lustre, the same mineral of a reticulated 
structure with pearly lustre. 

B.B. it fuses with intumescence easily to a blebby glass. Mr. 
Wm. J. Taylor analyzed it and found it to contain : 
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Snica, , ... . . . 46-8'7 

Alumina, ..... 2532 

lime, 13-80 

Sodfti . • • . . 0-46 

PbtMll, ...... 013 

Water; . . . . 1846 

4 Oweniie ideniical vnth TtmringUe^ 

In a previous paper (Am. JourD. Sc.^ 2d Series, vol. xvi, p. 
165), I described a miaeral from Harper's Ferry, Ya., under the 
name "OumiV as newj remarking, however, that the difference 
between it and Thuringite could be detected mly by a chemical 
examination. I was unable at that time to obtain any gemiine 
Thuringite for a comparative analysis, and, I must confess, I had 
too much confidence in Prof. Rammelsberg's analysis, to think it 
would need a repetition, since the difference was about 16 j)r. ct. 
of alnmiua. In the meantime Prof. J. L. Smith. (Aiu. Jonrn. 
Sc., 2d Series, vol. xvi, p. 131), announced the identity of Owen- 
ite and Thuringite, but, the material for his aiialysis, as he told 
me, having been slightly altered by oxydation, it was desirable 
to reexamine the fresh mineral. Jos. A. Clay, Esq., with the 
greatest liberality permitted me to .take from his specimen a suffi- 
cient quantity for analysis. The original label of Dr. Krantz of 
Bonn, which was still with it, gave the locality " Schum: deberg 
near Saalfeld in Thunngia.'* The material for the following 
analyses made by Mr. Peter Kcyser, was not in the least degree 
altered, and the results, which he obtained show the identity in 
composition of Tliurincrite and Owenite, which latter name I 
therefore withdraw. For comparison I give besides the analyses 
of the Thuringite from Schmiedeberor also that of the same min- 
eral from Harper's Ferry, Virginia (the Owenite). 
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SCIENTIFIC INTELLIGBKCB* 

L Cheuistey akd Physics* 

1. 0/4 the so called Benzoeoxyd and some other conjugate compounds, 
•^LiST and LiMPRicHT have studied ihe crystalline body obiaioed oioe 
years since by Ettling aod Stenhouse by the dry distillation of benzoaie 
of copper, and which lias been supposed to have the formula CiaH&Os, 
The authors found for pure and well crystallized substances the formula 
CisHftOs, which agrees well with the analyses of Ettling but not with 
those of Will, Stenhouse and Gerhardt. This formula being doubled 
becomes CseHioOi or Ci2H50-)-Ci4H508, and the reactions clearly 
shew that the body in question is really the beozoateof oxyd of phenyl. 
An aqueous solution of caustic potash does not decompoeethe benzoalt 
of phenyl when boiled with it under atmospheric pressure, but when 
heated to 150"- 170° in a closed tube with a concentrated solution of 
the alkali the benzoate is dissolved, and when the solution is saturated 
with sulphuric acid, benzoic acid separates and an oily body rises, easily 
recognized to be pheiiy l-a!cohol or carbonic acid. An alcoholic solu- 
tion of caustic polasli ruiidily dtcomposes the benzuaie, yielding of 
course the same products. Healed in a closed tube with ammonia the 
benzoale yields bcnzairiid and carbolic acid. Bromine acts readily 
upon the benzoate of phenyl yielding products of sLibbiiiuuon in which 
1, 2, and 3 equivalents of hydrogen are replaced by as many uf bro- 
mine. DecornposilioR of these compounds with caustic potash proves 
that it is the hydrogen of the oxyd of phenyl alone which is replaced 
and not that of the benzoic acid. Chlorine acts in a similar maimef. 
A cold mixture of 1 part of nitric acid and 3 parts of sulphuric acid 
converts the benzoate of phenyl into a yellow crystalline body in which 
3 equivalents of hydrogen are replaced by 3 of NO* : in this case, 
however, the decomposition with caustic potash shews that 1 cq. of 
hydrogen is replaced in the benzoic acid, and 2 eq. in the oxyd of 
phenyl. Setting out from the theory that many organic bodies now 
regarded as aldehyds, d^c, are in reality ethers, and have twice the 
equivalent usually attributed to them, the authors point to the fact that 
Ettling's Pnrasnlicyl is a compound of anhydrous benzoic and anhy- 
drous sallcy lows acids, {u)<l further that oil of biiUT almonds and cumuiol 
are boih eihcrs and not aldehyds, since the (■ i n cr yields with an alco- 
holic solution of potash, benzoic acid and benzoic ulcuhul ; the latter 
cuuiinic acid and cuminic alcohol. — Ann, der CliemU und FlutrmaHe^ 
xc, 190. » 

2. Researches on dijrrcnt questions in Organic Chmiis! ry .—Stiikcklr 
has communicated to the Academy of Sciences in Paris a memoir with 
this title, containing the solution of several important questions. We 
shall give the principle results of these investigations under separate 
captions. * 

Composition of tannic acid*— ^trecker finds that pure tannic acid is 
represented by *the formula C&4H22O3*, and that in this formula 3 eqs. 
of water are basic, so that the anhydrous acid is CftiHisOai* The 
load salts of tannic acid contain from 3 to 10 eqs. of oxyd of lead. 
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The ronihinaf lonis of tannic acid with sulphuric and clilorhydric aciils 
inenuojied bv Berzelius are in reality nicclmnicnl mixtures and arc not 
constant in composiiiuii. The splitting of taniiic acid into gallic acid and 
glucose, discuvercd two years since by Strecker, may be represented 
by the equat ou C54H220344-8HO = 8(Ci4HeOio) + CiaHioOio. 
Gallic acid, according to Strecker, is also a tribasic acid aod is repre* 
•ented by the formula C 1 4 H aOr -fSHO. 

Deeompantum of Itrueine by nUrie acid, — ^The action of nitric acid 
upoD brticine has been studied by Laurent, Gerhardt, Liebig and Rosen* 
gartoD, but the products of this action have never been satisractorily . 
ascertained. Strecker finds that these products are cacotheline, nitrite 
of methyl, oxalic acid and water. The reaction is represented by the 
aquation 

04sHa«FaO$-HW05.HO=04oHMl!r40i«+C2H30, XOs+20aO3, H0+ IHO. 
The constitution of cacotheline was determined by means of^its plati- 
num salt ; Laurent assigned to it the formula C42H2QN4O90. 

Ht/droeifmuddin.^When a mixture of aldehyd-ammonia, prussic 
acid and an excess of muriatic acid arc allowed to stand for some days 
without heat no alanin is formed, but colorless crystals of a new body 
which Strecker terms cyanaldin, are deposited. It is neutral, iiisi[)id, 
insoluble in wa'er, alcohol and ether; it fuses and 5;ub1imes al a mod- 
erate heat ; potash decomposes it with evolution of ammonia. The 
foriinila of this body is C^UeNa or CisHiaNi ; it does not appear 10 
possess basic properties. 

ProdurJibn of propioiiic acid in fcrvxcntation. — In preparing lactic 
acid by the fermentation of sufjar by Hensch's process, Strecker ob- 
served il.at when the! temperature of the mixture was kej)l low for sev- 
eral months, large quantities of mannite were formed. A mixture which 
deposited crusts of lactate of lime was abandoned during several months 
in summer in a place where the temperature did not exceed 22^ C, the 
water being renewed from time to time. The volatile acids formed 
being isolated proved to be propionic and acetic acids, both in very 
large quantity. 

3. On some eomhinaiions of hydrargyro»mtthyl and hydrargyrethyL 
— ^The researches of Frankland on the compounds of methyl and amyl 
with mercury are well known. Strecker has succeeded — and without 
any knowledge of Frankland^s experiments — in preparing the corres- 
ponding compound of mercury and ethyi, by simply exposing a mixture 
of mercury and iodid of ethyl to difluse light al ordinary temperatures. 
After some time, crystals are formed which increase til! the whole 
liqtiid becomes solid. The crystals are readily rccryslallizcd from 
boiling ether or alcohol, and separate in thin, colorless very brilliant 
laminse. They sublime at 100° C., but fuse only at a hiiilicr rra- 
ture : they are insoluble in water but soluble without decomposiuuti in 
ammonia and st)lution of caustic potash. The formula of these crys- 
tals is H ... 11 gsT. The nitrate crystallizes in colorless prisms jintl 
is represented by the formula C iHsC), NO5. The chlorid corresponds 
to the iodid. These compounds arc all decomposed by light, which is 
the reason why Frankland could not obtain them. 

Constitution of quinine, — Strecker has at length established the 
€ODatitctttoQ of this important baie« and finds it to be represented by 
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C40H24N1O4, which is precisely double the formula of Liebig. IW 
nitrate is represented by the formula CioHtiNsOi, HO. NOk ; the two 
su)phatesareCAoH24Na04,HO.SOs and C4oHa4N204,EIO.SOf«f 
HOf SO9. A mixture of iodid of ethyl and quinine dissolved in etber 
give crystals of iodid of elhyl-quioine or iodid of quinine in which 1 
eq. of hydrogen is replaced by 1 eq. of ethyl ; iodid of metbyl pi^ 
duces a similar iodid of methyl^quininc ; both these oompounds af» 
powerful bases. The author concludes that ethyUquinkne belongs to 
HofmannVs fotirih class of bases and corresponds lo nmrnonium NH*. 
(^ninino is iti>eir a nttrid base or ar) am muiiiaf and contains io its moie» 
cule 3 compound ratlicals replacing hydrogen. • 

Ardfiritil pnxhiriioii of oil of cinnamon. — Streckeh shewed some 
years hiijce thai styKHio is ihe alcohol of cinnamic acid ; he now finds 
that it may be readily iranslnrrncd into its aldehyd by the action of aix 
and platinum black. 'I'his aldehyd is pure oil of cinnamon. 

Artificial production of taurine. — Alicr several unsucce^ful at- 
tempts, Streckeb has succeeded in producing this remarkaole body by 
beating isetbionate of ammonia to a temperature of 230'', until the Mlt 
has lost 1 1 per cent, of its weight. The reaction is represented bylhs 

equauon ^^^^ . C4H6O . aSOs = C4HtN06Ss + aHO. 

The fused mass dissolved in water, precipitated by alcohol and then 

redissolved in water, gave large crystals identical with the taurine 
obtained from the bile. — Comptes Rendui, zxxix, 49, Ju/y, 1854. 

4. ConirHnUiont to ihe chemical history of G/hczho.— WEEaBW has 
published an investigation of glucina, which, although simply introduc- 
tory to a more extended study of the salts of this metal, contains many 
interestinfi results. The author first examined the rent methods 
whicli have been proposed tor the separation 'of glucina ivc'm alumina. 
The result of this examiuaiion shewed that glucino* cannot be completely 
separated from alumina either by means of carbouate of ammonia, 
causiiic potash, sulphurous acid, or carbonate of baryta. Berzelius's 
method, by means ol sal-ammoniac, is theonlv process which can Iw 
relied upon. In the execution ol the ceparaimn by this method, how- 
ever, the author found it necessary to observe the following precaaiiuos. 
1. To precipitate the two earths with ammoQia after adding a very con- 
centrated solution of saUaromoniac* 2 To boil the mixture a long 
time. 3* To avoid too great an evaporation of the liquid. 4. To pte* 
cipitate the glucina with aulphid of ammonium. The author consider! 
the hydrate of glucina to be G2O3 -f*dHO, though it is very readily 
decomposed, and loses a portion of its water at 1 lO^^^ which renders in 
analysis very difficult. The numerous analyses of the carbonates of 
glucina lead to very improbable formulae, apparently either from their 
instability, or because the carbonates are mechanically mixed with 
variable proportion^; of hydrate. The sulphate of glucina has lbs 
formula G2O3, 12(10 as given by Awdejew ; it loses 11 eq. of 

water between 100^ and 1 U) C. but retains the 12th til! n much higher 
temperainr'\ The author has redctcrmincii the equivalent of glucina 
by the careful analysis of the sulphate, and finds as a mean of five 
delerininations the number 157-64, if we consider the ^iucioa as GO, 
or if we consider it G2O3. He prefers, however, the meaa 
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between his own resulta and those of Awdejew, and conaidera therafore 
the^aivaleDt of the metal 86*50— taking glucioa as GsOs, or 57*68 
taking glucina as 60.— Pofg. ilnfi., zcii, 91« w. o. 

On a 1UW Test for Zireania ; by G. J* Bbvsb, (J. f. pr. Chem., 
Isii, 7, 1864, )^In a recent examination of some American minerals^ 

one of them regarded as rutile was decomposed by fusion wiih causlic 
potash, the fused mass dissolved in diluted hydrochloric acid, and ihe 
aoluiion boiled with tin. Finding no leaction for titanium, the solu- 
tioQ waa teated with tumeric paper to ascertain whether it were alka* 

line or not. The paper waa immediately colored orange-red. On dis- 
solving a portion with still more acid, the samo color was obtained, 
although wilh litmus paper the solution nft'nrded an acid reaction. 

On flintier atiatvsis the mineral proved to be zircon, and it was 
found thai ihe orange color wa«? due to zirconia. To try the delicacy 
of the lest, dillerenl zirconia minerals were examined, as zircons of 
Oylon, the Ural and New York, Eudialyte, VVohlerite and Catapleiiie, 
and they all gave the oranj^e color. Acid s(i! mons containing the 
alkaiine carllis, alkalies, manganese, irun, ziiic, tiii, but not zirconia, 
vnjrc tested wiih luruieric paper, but no reaction was obtained except 
from a strong solution of sesquichlorid of iron, which in consequence 
of its own deep coIor*diaeolored the paper. This may be avoided by 
leduciog thia chlorid to the protochlorid. Ad acid solution contain- 
ing all but two of the abo?e-roentiooed aubatancea» with a large eiceaa 
of iroa waa reduced by tin. The solution gave no reaction with tor- 
mertc paper ; but on adding a amalt portion of zirconia the color of 
the paper became orange-red. The preaence of boracic acid wholly 
dtaguises that of zirconia. A known zirconia compound (a hydrate) 
was dissolved in hydrochloric acid and diluted with 3i>00 parts of water. 
The aolution gave the deep omnge-red color of zirconia; with 2000 
parts more of water, the action was stilt distinct. 

It appears therefore that turmeric paper is a 5?imple and characteristic 
test of the presence of zirconia in an acid solution, wiien boracic acid 
is not present ; if llie solution is a very weak one, the paper should be 
If I'l in it from half to one minute, h is to be observed that the solu- 
tion should not be so acid that the acid itself will act on the paper and 
discolor it. 

6. On the Electricity of ihe Atmosphere; by M. L. Palmieki, 
(Bib. Univ. Cienevc, xxvi, 1854, 105.) — M. Palmieri siiows that the 
method of asccrtuiniiig the electrical condition of the atmosphere by 
the two ordinary methods, a 6xed conductor, and a moveable electrO' 
scope (Peltier^s method,) are unsatisfactory. The latter will often 
show tndieationa when none is perceived with the former ; and ia also 
itself uncertain from dilBculties of manipulating or the influence of 
Ihe observer. M. Palmieri propoaea therefore a new method by meana 
of amo9€abU eonducion it is in use under the direction of the king of 
Naples at the Meteorological Observatory of Vesuvius -at a height of 
600 metres above the sea- level. The conductor extends above the 
roof of the buildingi and is arranged so as to be raised or depressed 
at will ; its connections are of a nature to insulate it ; and in the room 
below, it connects with an eiectroacope or other instnimenta aa destied. 
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On elevating the conductor, the electric tension is mauuied bjw 
etectroscope ; it is ascertained whether it be positive or oegetive by in 
electroscope of Bohoenberger ; end in case of electricity in a dynamic 
state, a galvanometer may be connected with it by one wire whilst the 
other passes to the soil. An ordinary fixed conductor gives no iodi* 
cations if the earth and space about it are in equal electrical states, ihs 
condition then bcin:: one of equilibrium : But with Palmieri's arrange- 
ment, the con(lu( inr i^i raised, and the influence of the superior at- 
mospheric beds bcsjuuie predominant ; the electrometer will indica-'e 
tension accordinj^ to the vertical diislance passed through and the fclii* 
ciency ot" the opposite electricities. Moreover the fixed cunductor 
if there is m-ich rain, is discharged as rapidly as the electricity is 
received ; wh ic the movcuj c conductor charges itself much more 
rapidly and gives decided indications. 

M. Palmier! has ascertained some points of interest respecting at- 
mospheric electricity. 

He has TeVified on some serene days a dinmal periodioi^ in Ihs 
electricity, as remarked by Schubler and others. 

He finds that the 'interior even of storm clouds is alwa3rs poshife. 
except during the shook of lightning, or in the case of rain, bail or 
snow. In case of a rain storm commencing a long distance from the 
place of 'observation^ and carried over this place by the wind,«*^ 
observes that when the storm is far otf the electricity is positive^ grsd* 
ually increasing with the progress of the storm ; when the siorm 
comes near, the electricity is strongly negative, often producing sparks. 
When the rain has readied the place of nbservation, it is a;^ain posi- 
tive : then stronglv nctrative just afier it passes, and Inially positive, ifs 
usual condition. n' T'veen eacli period there is a momentary neuiral 
point. The distance at wliicKi liio rain begins to induce nffnaticc elec- 
tricity is very variable, sometitnes at 30 miles, and other limes when 
the first drops begin lo fall. The rain hL nce> occupies a region charged 
with [)osiiivc electricity surroundetl by a zone of negative eleclricity. 
\\ hen there ure several successive showers of ram, these resul's wjU 
be much complicated. Hence the idea of negative or neutral rain 
storms must be abandoned ; negative clouds do not exist, and negatifs 
electricity is found in the atmosphere only incase of rain, bail or snow. 
During these three- periods the efiects are vastly the most energetic 

7. A Vacttwm made hf Chemieal meant ; by M. C. Brokkbx. — The 
method is that by means of carbonic acid. The process is as follows : 
A tubulated bell glass is placed on a'plate of ground glaas^ over a dish 
of sulphuric acid, above which acid on a support there is some quick- 
lime ; the bell glass is then filled through the tubulure with carbonic 
acid, the tube supplying this gas reaching to the bottom of the bdl 
glass; after the atmospheric air is thus excluded, the tubulure is her- 
metically closed by a stopper through which passe;? a tube having ar 
bulb containing water at the exterior end, while the interior e.^ircmity 
is near the lime. There is no action of the lime while it is dry, biil on 
wnrmintMhe bulb, water falls on the lime, and soon after, the carlvjnic 
acid is absorbed, while at the same iiiue the moisture is taken up by 
the sulphuric acid. 

Ammonia niav also be cmploveil. with some modifications of liie 
process. — Jjti>. Lniv. dc Gca., .\-\iv, 161. 
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IL MlMSBALOGT AMD GboLOGY. 

1. Contributions to Mineralogy ; by James D. Dana. — The follow- 
ing are figures of crystals of some species of American minerals. 

Figs. 1, 2, Comjjoiind Crystals of Copper Glance, la tig. 1, compo- 
sition is parallel to /, or the prism of 119° 35'; also parallel to 2t, pro- 
ducing thus a cruciform twin with the angle of intersection 125° 28'. In 
fig. 2, the composition is parallel to a face ^, and the prisms cross at 
angles of 92*" 5' and Sr 55^. 

Fig. 3, Pyrites^ a crystal from Rossie, New York, in the cabinet of 
W. T. VauXf Esq., of Philadelphia. The crystal is nearly an inch in 
diameter, and is peculiarly fine, although the surfaces, while very 
smooth, are not polisheil. 

Fig. 4, Mispickel (Danaite). From a crystal in the cabinet of the 
late J. £. Teschemacher of Boston. It presents the unusual planes iS, 

3, and 3^. It is from Franconia, New Hampshire. 

Figs. 5, 6, Quartz, Figure 5 represents crystals from Quebec, fur- 
Dialled the author for examination by Mr. T. iS. Hunt. They were 
from n half to three-fourtbs of an inch in length. The planes are 
delicately etched, being covered with small triangular prominences, 
whose sides are parallel to the basal and two terminal edges of the 
plane -J. The other faces were shining. Other crystals from tlic 
same place were the inverse of lliaL figured. Fig. 6 is tfiken from a 
slender crystal about one-eighth of an inch long, in the cabinet of J. E. 
Teschemacher. The narrow plane instead of being plane, is exca- 
valeil through its lenglli with a neat triangular channel bordered by a 
sharp edge. The planes 22 and 'A'} are hardly f^epa rated by a well- 
defined edge, and are somewhat uneven in surface. The other planes 
are bright. The inclination of §| on R gave on measureiiieni 175°. 

Figure 7, Fyroxene* A fine grass-green crystal an inch long with 
bright surfaces, from Long Pond, New York. 

Figure 8, Spodtmene. This is a new figure of the same crystal be- 
fore roughly drawn by the author. The planes -22 and x appear to 
be bemihedral : but whether this is an accidental distortion or not is 
uncertain. 

Figure 9, Babingl&nile 1 The figure represents small polished black 
crystals occurring in mica slate at Athol, Massachusetts, referred to 
Babingtontte by Prof. C. U. Shepard. The form is triclinic, and the 
following are approximately the angles : 

O : J =9<r-91% IxIzzzXWW and 69* 30'. 

0:P=85% J:f3=I29*. 

O : .r=153* 2^, r : »3=:12(y SC. 

0 : 1 1—135° 40 , / : ^'==95^* 3(y. 

O : 1™135^ '30' O : t8=95" 30'. 

Ii iiit>les Kpidofe, and it is possible, that O, and correspond 
respeciively to O, and *Jt in Epidote. 

Figure 10, Zirron, from McDowall Co., North C'arolina. The crys- 
tals are found in the ^ands of the Gold region, and are seldom over a 
SJXlh of an ki'lIi in length. 

Sboono SK&ii^s, \ol XVTII, No. 64.— Koy, Ifibl. 68 



Digitized by Google 




Digitized by Google 



Mineralogy and Geology, 



419 



Figure 11, Idoeraie, From a crystal from Sanfprd, Maine, furnished 
the author by L. Stadtmutler, It it nearly half an ioch in diameter, 
and the faces are all bright. The Idocrase occurs massive or sub- 
columnar at that place, and there are often cavities of fine crystals. 
The crystals are sometimes thinly sprinkled over with dark green crys- 
tals of pyroxene, hardly a line long, which are loosely attached to the 
idocrase and arc evidently of subsequent origin, appareotly a result of 
its alteration. The crystals of idocrase undergo ready alteration, and 
often the surface peais off in layers, over the whole summit ; and the 
alteration has proceeded inward with such exactness that the removed 
layer leaves behind the same number of small secondary planes as in 
ihe complete crystal, and all equally brilliant in polisli. This is the 
more wonderful since there are no cleavaiies parallel to all or any of 
these small s^r-nnJary planes. The color of the idocrase is brown and 
greenish-brown. In one specimen havini^ a columnar structure, the 
columns along a straight line two inches in length met at an antrle of 
56^ to ()0'^, indicatinsT composition parallel probably to the plane li. 

Figure 12, AlbiLc from the Middletown feldspar quarry. The crys- 
tals are half to one inch long, and in part transparent. They are mostly 
in twins parallel to ti, but so united that the plane 0 and It are in the 
same plane nearly. From one crystal the author obtained for O : it, 
92* 40* and 87' 20'. 

Figure 13. The so-called Loscoclase from Hammond,- St. Lawrence 
Co., N. Y., a feldspar shown by Smith lEind Brush to be orthoclase. 
The crystals are an ioch long or larger, and of a nearly white color. 

Figure 14. Topaz from Trumbull, Ct. The crystal is transparent 
and a fourth of an ioch in diameter. The most of the terminal planes 
are rough. 

Figures 15, 16, 17, Tourmaline, Figure 15 represents nn upper 
view of the termination of a slender tran-^parcnt crystal of a lij^lit yel» 
lowish color, from London drove, near I rnonville, Pennsylvania. It 
is from the cabinet of T. F. Seal, of Uniunville. Fip^ure 16 is from a 
black crystal one inch in length from Norihern New York. Kijj^. 17 
is a brown louraiuline from Canada, received from T. S. Hunt of the 
Geological Commission, Canada. R is the rhombohcdron of 103'. 

Figure 18, Apophyllite from tlic Cliff mine, Lake Superior region, 
Michigan. The crystals are from one-fourth to half an inch in length 
and transparent. They are generally tabular, but occa'sionally octa- 
hedral. The plane t8 is not the prism usually noted on crystals of this 
species. 

Figures 19,20, Barytes or Heavy Spar. — Figure 19 represents a erys* 
tal from Cheshire, Conn. ; figure 20, one from the Eldridge gold mine, 
Buckingham Co., Va., sent the author by Dr. F. A. Genth. Tlie size 
varies between one^fuurth and three-fourths of an inch. All the planes 
but the striated vertical planes are highly polished. The terminal face 
is onen cavernous, the polished plane O being often finished at differ- 
ent elevations short of the actual summit of the crystal. 

Figures 21, 22, 23, Atiglesite^ from different crystals from the 
Whealley mine, PhoBnixville, Pa., furnished the author by the proprie- 
tor, C. M. VVheatley. T\ig crystals present the same planes nearly, 
but are elongated in difTrrcnt <li reel ions. They are brilliant, glassy, 
often traosparent, and sometimes an inch or more in length. 
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Figure 24. XenoHm$<t from Clarksville, Georgia, 
from crystals received from Prof. Lewis K. Gibbes, 
of Charlestoo, South Carolina. 

FiguraSS. CS«2etle^From the Copper mioe, 
Bristol, CooDeeticut The eryatalt are implanted 
thickly over the rock, and are about half an inch 
loog. The six-sided prism after a gradually accu* 
mloBtion to a three-sided summit by oscillation 
whh a scalenohedral form, (probably P,) is sub- 
sequently terminated by a crystal of the nail- 
head form, making literally a nail-head crystal. 
The planes of the summit are the rhombohedral 
— ^R. 

Figure 26. Dolomite^ from Hoboken, New Jer- 
sey. The crystals are glassy, a third lo a quarter 
of an inch across, and occur in cavities in massive 
dolomite. 




2. Beitrage zur Kenntniss der EisenhoJwfen-Schlacken^ nehst eincm 
geologischen Aiihangey (on Iron Furnace Slags, etc.) ; by J. F. L. Uaus- 
MANN. 102 pp. 8vo. (From Studien des (iott. Ver. Bcrgm. Freunde.) 
Gottingen, 1854. — Prof. Ilausmann has contributed largely to our 
knowledge of the slags of furnaces, and presented the bearing of the 
subject on the origin of minerals. This recent paper contains descrip- 
tions and analyses of various furnace products, and an application of 
the facts to Geology. 

(1.) it 9Uig caUed EieHUdmdi (Siliceous Enamel).— This slag is 
described by M. Koch, (Beit zur Kenntniss kryst. Hiittenprodukte, 
Gottingen, 1822, 8vo, p. 4(M1). It occurs in 6*sided prisms, tabular 
or elongated, with the terminal ^dges sometimes removed, producing 
rarely a six-sided pyramidal termination. Color whitish, gray, yellow* 
ish, brownish, greenish. G.=2*72. H.=*7. Translucent, to sub- 
translucent. Lustre waxy, weak. Crysmls sometimes glassy at centre. 

Analyses of specimens from iron-furnaces : 1, 2, by A. Knop, differ* 
ent specimens of same ^lag from the Hartz ; 3, Dr. Limpricht, another 
slag from the Hartz ; 4, Knop, from Neuwerk, of the Brunswick Hartz : 



1. a. s. i. 

Saica. . . • . 65*78 6»-45 54 27 66-41 

AluminS, .... 15-28 16-48 940 11-52 

Lime, .... 29^1 2512 2930 2810 

Jfagnesia, .... 1*15 1*89 

PMtoz.irai, . sslOO^V aslOO 6-58sim08-08 

Analyses 2, 3, and 4, give for the oxygen ratio of li, S» Si, 

^ 8» 718 : 7-21 : 81-50 = 1:1:4 (oewiy). 

8, 10-29 : 4-30 : 28-75 = 2-34 : 1 : 6 55 

4» 9-47 : 5-88 : 29 20 = 1-76 : 1 : 6*43 



Those ratios afford for the oxygen of all the bases and the silica the 
ratio nearly of 1 : 2, whic^ is characteristic of both pyroxene and beryl ; 
Hausmann deduces the formula 0a'Si*-|-Sl9i*, and points out the 
cloee similarity to beryl, if glucina be taken as a protoxyd, the difference 



Digitized by Google 



422 Scientific Intelligence. 

being lhat lime here replaces the glucina. Analysis 2 allords very 
nearly this formula.* i 

This form is related to that of beryl. The tocHnation of the pyra* 
midal planes on the lateral faces of the hexagonal prism according to 
Koch is 103^ W 46"» or on O (the base) IST 44^ 14". This plaae 
referred to the beryl type is, the plane f .t 

(2.) GehUnite Slag,— ^Amoog the slsgs of iron furnaceSt 4-sided rect- 
angular prisms or tables are not uncommon. D. Forbes first pointed 
out a slag in 4-6ided prisms which was near Humboldtilite. Haas* 
mann has described similar slajj^s. Rammelsbcrg refers a slag fron 
Oldbury, England, described by Percy, to Gehlenile, it giving the com* 
position .sfl* §i-|-3tl* si. A slag from near Ilomberg, analyzed by Bun- 
sen has a siitiitar constitution. It occurs in tabular or oblong prisms, 
of a pearl gray color, iikissy (^r j^rarly lustre, sometimes trunsluccot ; 
G. =2-876, H.=6. B.li. in the iurctps fusos with some diificulty to a 
grayish slag. Buusen's analysis aiibrded 

^\ Xt Ca Slg i[n Iv ^Ta 

82 22 17 81 17-35 5 57 2fi7 305 ll;ju=99 97 

whence the formula 2fe' Si-j-Al- si. 

Rammelsberg 1ms analyzed and described some slags from Ma^des- 
prung in the Anhalt Hartz.t where the ores are spalhic and specular 
iron and limonite. lie obtained for the formula k'(Si,Xl)", adopting • 
Sclicerer's view lhat aXl replace 25i. This is similar to some alumin- 
ous pyroxenes. The crystallized and glassy slags gave ttie same com* 
position. Both dimetric (Humboldtilite- 1 ike,) and augitic crystallizations 
occur at Magdesprung, and it appears probable that the two are a case 
of dimorphism. Von Kobell formerly wrote for the formula of Geb* 
leniie ft« (Si, SI)* ; and this is analogous to the formula of pyroxene.^ 

* The gpt'tial foi Jimla above given is correct only for analysis 2. The general 
fbrmuia fur the whole may be written (It', 11) Si** with whieh the resolte Moordl 
very cloaely, as Hau!«mann shows. It is the formula of the Augite Section of Sili- 
cates, and inclu'lc"* pyrox»^ne and beryl, the^e sneries Winij dinmrpbous. The sligs 
am very near Wicktync \n composition, \^lucU the Avriter luis placed iu the AugiM 
Section and rmy be the same species , the formuJa for Wicfatyoe is the eame as for 
Xo J, viz fj^ >i - -j-B Si* ; it differs mainly in containing protoxyd of iron in plaoe 
of lime. 'Hie ^Ings may therefore afford eridenoe that Wieht^ is hexngoosl in 
crve'tAlli/.ation. — j. d. d. 

f It is also of interest to compare tlie form with that of Nephelinc. In Xephc- 
lioe 0 : i'=166^ wliich differs IBT from the inclination of the pjnmidii 
plane in the slajj. It ni;iy Ix- notod that 0 : ^2 in In ryl U If'.*.^ 59^'. — j. d. D. 

t Poggcndorffs Annalen, 1848, ixxiv, 05, and Lehrbuch der Clu ui. Metallurijie. 

g The analyses of the Madi'u&pruug slags by llammeUbur^ mive rather v:iryin^ 
latioa. Tlie per-centage of suca was about 40 ; and the ratio between the oxygeo 
of all thf b;i-«'^ and that of the silica, w a^ ii< arly 3 : 4, instead of 6 : 4. the Gehleo- 
ito ratio. liaiameUberg de<luri - fir tlir ratio l)t'tAVf»f>n the oxvg^on of the protox^ids 
and that of the silica and alumina (bi^l replacing 'iiSi), 1 : 1*7, to 1 : 20; 1 : 18^ k 
the mean of his results. For his fWrmula, 1 : 2 is taken as the ratio. 

Qehlenite has the o^gon ratio for ll, Jfc, 3 : 3 : 4, which gives 6 :4 or 3 : 2 for 
the oxv«;en of the l>ase=? aii-l silica ; w]\\\o IlnniboMtilif o La«i the oxyceii ritio r» ; V', 
eorrc-pntvlin^r to 1 t I, between ilie ba-es and siiiai, thus diH'ering widely from Ueii- 
kiuie. The luriiiak of Gehlenite based on the ratio 3 : 2 would l>c > 

(^fiHiti)5i^=fl3Si^4 Rsi^, and that of Hnmlwldtilite ( jK +iri)*5i=2ft3gi+HoL 

There ia aa yet no good evidence that alumina replaces silica in Gehlemt^ Pyrox- 
ene, Humboldtilite and Oehlenite a)>pear rather to belong to diRerent sectioos of 
ailieates, the tir^t, to the Au<j:ite, second, to the Oainet, to which Scapolitepcr 
tainsi and the third, to the Andalusite sectiiNL-w. ik Ol 
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(a) Pyrosme Shg from Stolherg «» the fio-lz.— The slag is part 
glassy and part eDamef-like. Tbo crystals are yellowish- white, with 
the lustre weak xesiaous ; ihey are either 4 to 6«siaed prisms or oblique 
oetahedraU The form may be referred to the Augite type. The oe- 
corriDg ▼ertical prism has the angle 115% correspondiog lo t^(«} P}) 
of pyroxeoe. Analysis afforded M. Ije?i : 

Si Xl^ftnOil[g & 8 

4S^ft 9*09 W 4*64 88*19 0*74 0*39 0^8=99*80 

Taking sSl as replacing 2^i, as Hausmann states^ the oxygen ratio for 
the protozyds and silica is nearly 1 : 2. The slag is related to those 
examined by Rammelsberg from Magdespruog. 

(4.) FMspar Slag from near Stolherg in lAe ^ortx,— This slag has 
a gray color and is part blebby and part crystalline. The crystalline 
slag has a ma^ive base through which crystals are disseminated. The 
crystals are thin, long prisms, (about a line thick) and they appear to 
have a rectangular cleavage ; color white, with a resino- vitreous lustre ; 
G.=:2'35 ; H.=:6. B.B. fuses rather easily with much intumescence 
to a white translucent blebby glass, insoluble in muriatic acid. Aoaly- 
sis gave : 

Si 51 fe ilka C7a 

66-2 10-4 1-9 0-1 21-0= 09/. 

giving the oxygen ratio for ti, 6*44 : 4*86 : 35'07, which Hausmann 
observes corresponLls nearly to l\ Si + Xl Si', the formnia of Orthocla8e> 
from which it ditTers in containini; lime in place of potash.* 

(5.) On the blue color of glassy slai(s. — The author adopts the \'\v\v 
of Fournet (Ann. des Mines, [4], ii, 57), that the cause of the bhio 
color is not chemical. The green color of bottle glass changes to blue 
as the glass begins to pass to tho condition of enamel or an eartliy state ; 
and the color is produced in tliis incipient stage by a new grouping of 
the minute particles of the mass. Another kind of blue slag, having 
lavender-blue to ultramarine or indigo*blue color, is supposed to derive 
its color (like ultramarine) from the presence of a trace of sulphur, as 
found on analysis. 

After an enumeration of the crystalline silicates in slags, (1, Pyrox- 
ene species; 2, Gehlenite; 3, Humboldtilite; 4, Feldspar; 5, Chryso- 
lite; 6, Beryl-like; 7, ChytophylIite,)t the author reviews thecharac- 
ters of the different varieties of slags, which he divides into, (I) the 
Crystalline Slags; II, Porcelain and Stony Slags; 111^ Glassy Slags; 
IV, Porphyritic (1, with the base crystalline ; 2, with a porccllanous 
or stony base; 3, with a glassy base); V, Variolite Sla^; VI, Blebby 
and Scoriaccous Slags; Y II, Filamentous Slag ; VllI, Capillary Slag ; ' 
IX, Fseudomorphous Slag. ^ 

* TUfl fonirals c o r w p onda to the oxygen ratio 1:8:12, while the elng givea 
1 : 0*75 : 5*45. Tlio two are Dearly alike in having for the oxygea ratio of the dams 
and sUicu 1 : 3. But from the shape of the crystals, Uio al>?ence of the fcMspnr- 
habit, as well as the dirergencc from the ffcld«pur oxygen ratio between tiie pro- 
toxyds aod perozyds ( 1 : 3 ). it seema probable tnat the ^ag is more nearW related to 
EdeUbrsite(CtaiSior Ca« 8t*)thAatoFeI<j pu. The fonmiIaiBftybe(OaMl)Si', 
analogous to that of Edelfomte, in whkh is to ^1 at) 4 : H. — j. v. n. 

f Sf >e A notice of HaiUBUum's deecriptiou of this speciea in this Journal, vol xii, 
p. :i'H. 
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HaosnmBD nozt compares the specific gnm^ of eeflMn slags is Ae 
stony and glassy states. He then proceeds to apply the subjeet to Gs* 
ology, comparingthe ftimaee pixNlncts with volciiiiie ejectioiis am) othsr 
igneous rocks. The nsinemls of siags, pyroieoe, chrysolite, feUbptr, 
humboldtilite, are obserred to characterise the Vesuvian lavas. He 
distioguishes between the volcanic, vulcanoidic and Plutonio rooks, tfas 
last never running into glassy forms and abounding in silica ; the second 
kind an intermediate class between the volcanic and the PlutCMiic. 

3. Temperature of the interior of the Earth. — An artesian well has 
been du^ at Naples at the Royal Palace under the direction of MM. 
Mclloni and Caugiano. The openin^r is about 20 98 meters above the 
level of the sea. Ader descending 15 2 meters, a volcanic tufa was 
reached which was 84 meters thick ; at the end of December, 1845, 
they had gone beyond this 00 meters through uiileieiit imperfectly a^;- 
grcgated vulcanic materials, below which the engineer Cangiano expect- 
ed to find ihc Jura.-^bic ioriiiauui], vv h.uii extends from the Prumonlorv of 
Castellaraare and Nocera. . iM. Melloni ascertained that the tempcraLuic 
varied from 14^-6 to Id'^'S C. (58*3 to 60° F.) at 30 meters below the 
surface. It was 18^-3 C. (65'> F.) at a deptb of 190 meters, which giret 
an increase of 1^ C« for 50 meters (or 1* F. for about 90 yards), a 

^ slower Ate of increase than has elsewhere been observed, which Mel- 
loni attributes to the poor conductibility of volcanic tufe for heat In a 
welt sunk In the Tuscan marahes, the increase of temperature was 3 
times more rvip\d,^Atti del InstUuio Fensto, v, 234-237, and B^, 
Univ. de Genhve^ June, 1854, 177. 

4. A System of Mineralogy^ comprising the most Recent Discorcrus . 
including full Descriptions of Species and their Localities, Chemical 
Analyses and formulas, Tables for the Determination of minerals, with a 
Treatise on Mathematical Crystallography and the Drawing of Figures 
of rrystaLs. Illustrated by six hundred wood-cuts. By James D. Dana, 
i'ourth edition, rewritten, rearranged auJ enlarged. 2 vols., ^'JO and 
5IU pp. Hvo. New York and London: Published by Geor;:c i\ Wn- 
nam vSj Co. 1854. — As a notice of the new edition of this work we cite 
here the Author^s Preface. 

In the Preface to the lost edition of this Treatise, the classification of 
Minerals then adopted was announced as only a lerii()orary e.\{;edi»:nt. 
The system of Mohs, valuable in its day, had subsurved its yud, a;ui la 
throwing oflf its shackles for the more consistent principles flowing from 
recent views in chemistry, the many difficulties in the way of perfect- 
ing a new classification led the author to an arrangement which should 
serve the convenience of the student without pretending to strict 
science.*^ 

A classification on chemical principles was however proposed in the 
latter part of the volume^ in which the Berzelian method mis coupled 
with crystallography, in a manner calculated to display the relations of 
species in composition as well as form, and prominently exhibit the 
various cases oPisomorphism and pleomorpbism among Minerals."' 
The progress of Science ha.*? afforded the means of giving greater pre- 
cision and simplicity to this arrnnij^^ment, until now it scerns entitled to 
become the authori/XMl method (1 a System of Mineralogy. VVhciliPr 
regarded from a physical or chemical point of view^ the groupings ap* 
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pear in general to be a faithful exhibition of the true affinities of the 
species. 

'i'liu mind uneducated in Science may revolt at seeing a metallic 
mineral, as galena side by side wiih one of unmetallic lustre, as blende ; 
and' aome tjf stems, in accordance with this prejudice, place these spe- 
cies in separate oidets. Like ibe jeweller, without as good reason, the 
eame works have the diamood and sapphire ia a commoD group. But 
it is one of the sublime lessons taught in the very portals of Chemistry, 
that nature rests no grand distinctions on lustre, hardness, or color, 
which are mere externals, and this truth should be acknowledged by 
the Mineralogist rather than defied. Others, while recogoizin'g the close 
relations of the carbonates of lime, iron, zinc and manganese, (calcite, 
•pathic iron, smithsonite and diallogite,) or of the silicates of lime, iron, 
manganese, (wollaaiooite, augite, rhodonite,) are somewhat startled by 
finding silicate of zinc,*or silicate of copper among the silicates of the 
earths or of other oxvds. But the distinction of "useful" and "use- 
less," or " ores" and " stones," although hearing on " economy," is not 
Science. 

The advant;iL^es which the orranjiement of tlie last edition afforded 
those interest! (i mi mining and metallurgy, is secured in the present 
voiuines by an uidex to the useful ores, in whicli liteir disimclive char- 
acters and their relative imf>oriance in the Arts are mentioned, and 
references are given to the pages where the full descriptions are to be 
found. 

During the four years since the appearance of the last edition, the 
Science of Mineralogy has increased in species from 625 to 660 ; and 
this notwithstanding the bankruptcy of some 45 of the number. The 
important work of fiamnelsberg on Chemical Mineralogy, has been 
continued in a fifth Supplement, issued in 1853. A similar review of 
the Progress of the Science by Dr« Gustav Adolph Kenngott, conducted 
with like thoroughness, though with less criticism, has appearad in 
Vienns, and already two large volumes have been issued, one review- 
ing the Science for the years 1844 to 1849, the other, for 1850 and 
1851. During this period also. Professor (xustav Rose has published * 
bia KrystallO'Cbemische MineraUSystem (1853) ; Professor von Kobell, 
a work on Mineralogical Nomenclature (185^), and a new edition of 
his excellent Tables for the Determination of Minerals, (Ih.')!!); Dr. 
Frnnz Leydoli and Professor Adolf Machatschp!:, of Vinnna, llierr Kle- 
nienis of Mineralogy base?] on the system of Muiis (185;^); Dr. Kenn- 
gott of Vienna, "Das Mohs\sci»o Mineralsyslein" (1853), and also a 
portfolio of plates of figures for the eonstruction of Models of crystals 
(1854) ; Professor Quenstedt, of Tubingen, the first part of a Treatise 
on Mineralogy (1854); Dr. C. F. Naumanu, a revised edition of h s 
invaluaoiu Elements of Cryslallograf>liy (1854).; Dr. Friederich PfaiF, 
of Erlangcn, Elements oi the Mathematical Relations of Crystals 
(1853); F. H: Schroder, of Ctausihal, Dr. Rammelsberg of £i«rlio, 
and Jos. Pectrka of Prague, smaller Manuals on the same subject, 
(1652, 1853); Dr. J. Zimmermann of Stuttgard, a small ^^Taschen- 
buch der Mineralogie" (1852); Nicolai von Kokucharov, the able 
Crystaltographer of St. Petersburg, the first numbers of his *^ Mineralo- 
gie Russiands,'^ in quarto, (1653, 1654); H. J. Brooke and W. H. 
SsooifD Sm«8» Vol XVIII, No. M^Kot^ 18M. 04 
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Miller, a new and original Treatise under the title of Phillips's Mioeial* 
ogy ( 1852) ; C. F. Plaltner, an enlarged edition of his extended Trea* 
tiae on the Blowpipe (1858): beatdes the great work of Dr. GoalaT 
Biachof, on Chemical and Physical Geology, begun in 1646» now nani* 
bering 2950 pages, (Uio last issue in 1853), and yet wanting aooiher 
part to be complete ; also G. H. Otio Volger's Essays on the Develop- 
ment of Minerals, (Studien zur Eotwicklungsgeschiclite der Mineral* 
ien,) as the basis of Scientific Geology and a rational Mineral Chemis- 
try, (Ziirich, 1S54); and von VVallershausen's Treatise on the Volca- 
nic llocks of Sicily arid Iceland. iMorcovcr. various valuable papers 
have been issued in Scicuniic Journals and riansactions abroad, by 
Ilaidinger, Rammelsherjj^, Hrciihaupl, Sclieerer, von Kobeil, Rose. Run- 
sen, Hermann, voji Raih, Hansinann, Sandberjjer, W oliler, Bacr, Kenn- 
golt, ScluabLis, Kokscbaiuv, Scacchi, Mencj^lnni, Dclesse, l)amour, l>e- 
ville, IJcsoloizcaux, Scnarmonl, Ctmpman, Mallft, Sooit, l*ercv, and 
other able investigators. In this country have appeared l a. t 1. of the 
third edition of Prof. C. U. Shepard's Mineralogy (1852); Foster Ac 
Whitney^s Report on the Geology and Mineralogy of the Lake Superior 
Kegion (1651 and 1853) ; and J. D. Whitney's Mineral Wealth of the 
United States ( 1854).* Moreover, Dr. J. Lawrence Smith and G. J. 
Brush, have labored with important results in American MiflBralogy, 
clearing away many doubtful species ; and other researches have been 
published by T. S. Hunt, F. A. Genth, J. C. Booth, J. D. Whitney, 
C. U. Shepard, J. W. Mallet, W. P. Biake, M. U. Boye and T. U. 
Garrett. 

Of all these publications, Bischofs Lehrbuch'' stands first in in- 
porlance. Mineralogy was well nigh a lifclcsr? Science, having only 
powers of increase by accretion, like tlie oiijccts of which it treats, — 
the addition of a now Mineral now and then beinj: the great event of 
interest in its progress. Bisehof, by his elaborate researclies and pro- 
found views, has given it a new impulse. lie makes every analvsis of 
a Mineral an important element in the study of Mineral liistor\'. sdow- 
inf{ the necessity of their multiplication, and well exposing the leanne'ss 
of Cliemical formulas when tjiven as a substitute for arialvses. The 
associations and collocations of Minerals, their changes from exposure 
to atmospheric and other agencies, and even the infinitesimal ingredi- 
ents in their constitution, are all made to bear on the question of the 
origin and progress of Mineral and Rock Formations. A Mineral spe- 
cies is shown to have a history of its own,-^ts perfect state, its liabtti* 
ties to alteration and decay, its successive changes, and again ita rewh 
vation or its metamorphosis into a new species. These views taken 
in their wide extent, constitute the proper basis of the Science of Geol* 
ogy, and should have their full exposition in a work on that Science. 
But the elements of the subject are with propriety indicated in a Min- 
eralogical Treatise. Wirde dwelling with deserved r mphasis on the 
researches of Bischof, we should not forget that others tiavc labored in 
the same department, prominent among whom, arp Uaidinger, Voiger, 
Breilhaupt, Blum, Bunsen and Delease. 

* Logan's Reports on ibo Geology of Canada, 1849-1858, (should here be Added* 
88 tbcy eootain mudi thftt is valuaUe iu Mineralogy as well Geology. 
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The work next in importance, more especially in its bearing on the 
crystallization of ]\linc'rals, is tliL' KIcniL-ntary Inlrodiictlon to Miner- 
alogy," by Diuuku <Sc Miller, ll btuiids prccnninenl lor iis original 
measureroents, and its thorough revision of the angles oi Crystals, and 
will remain a permaoent source of information on these points. 

In the preparatioD of the presem edition, the author takes pleasure 
ID making special ackoowledgementa to the work of Bischof, for facts 
and principles relating to the Chemistry of the aheratioD of Minerals ; 
to Aammelsberg's Supplement to his Chemical Mineralogy, a work 
whose earlier parts contributed largely to the preceding edition of this 
Treatise ; to Kenngotf s and Kokscharov^s publications ; and to the 
critical observations in the Miner.tlsystem^^ of G. Rose. Frequent 
use has also been made of the work of Brooke & Miller, in the crys* 
tailography of the npccles, from which the angles and planer; of crys- 
tals have often hnen cited. The various Scientific Periodicals of Rus- 
sia. ^ u^nnany, Italy, Franco and Britain, some of them down to Ji?r,n 
iabt, iiuvc been seurehed ibr iheir iucts, atul every eiiiorl has been made 
to post the work up to tlie day of publication. 

American Mineralogy owes much to :lie careful revision it has re- 
ceived at the hands uf Messrs. Smith i.^ Drush ; and the author would 
express his special personal ohligaiions to each of these Chemists. 
From Dr. V. A. Genlh, of I'hiladtljihia, lie has derived generous aid 
both in suggestions and results of researches. Mr. T. S. Hunt has 
kindly contributed seVeral. new analyses throwing much light on the 
minerals of Canada; and valuable observations and analyses have 
been received from J, D. Whitney and Professor Booth. Many and 
various have been the favors, in the way of new facts, opinions and 
recent discoveries, which the author owes to Mr. Louis Ssmann of 
X Paris. He is also largely indebted to Robert P. Greg, Jr., of Man- 
chester* England, for information respecting the Mineralogy of Great 
Britain, liberally furnished from a work by him and W. G. Lettsom« 
now in the press. • ♦ # ♦ 

In the preparation of this edition, the subject of Crvf^tnllography has 
been revised and simplified. A system of notation lor the figures of 
crystals', both brief and simple, has been adopted ; and many new and 
ori<jin i! tii;ures have be en introduced. The homcijomorphuus relations 
ot nimerat f?pecies have heen worked out with considerable care, in 
order to arrive ;a llnMr true fundamental forms, and trace the bearing 
ol the suhjecl on their euiuposiiion and clas.silicuiion. The Table of 
atomic weights has been correcied according; to ihe most recent results, 
and the percentages of the ft)rmulas have been recalculated to corres- 
pond With it. The subject of pseudomorphs is treated at some length, 
and along with the descriptions of the species, a paragraph is devoted 
to the altered forms which each presents. These changes, together 
with the remodeling of the classification,, and the large additions 
throughout, render the Treatise more properly a new work, than a re* 
vised edition. 

& LatUhaniU. — Prof. J. Lawrence Smith, as an addition to his 

account of this species, on page 378, mentions tliat the specific gravity 
is 2*843, a little higher than the determination of W. V, Blake. Prof. 
Smith freed the mineral from air by boiling it and then using the air- 
pump. 
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III. Botany and Zoology. 

1. Victoria Regia; or the Great Water LUy of America; with a 
Mef aeeomt of iu dieemery and intnMtueiiaa into eiihivatiem ; with 
illuMlratiom hy WAliam Sharp, from spedment grown at Saiem, Mat' 
eackMHttt^ U* S, A* ; by Jobn Pmk Allbr. Boston, 1854. — This re- 
gal Water-Lily, whose gigantic size baffles the ordinary resources of 
the cultivator, was, as is well known, first raised and flowered in this 
country by Caleb Cope, Esq., of Philadelphia, who, aided by our sun- 
nier climate, succeeded in giving ihe plant an ampler development than 
it bad attained in England. Mr. Alien of Salem, a gentleman of great 
enthusiasm and success in cultivation, has the honor of having followed 
this example, find of flowering the Victoria last summer, for ihc Hr-l 
time in New En^lund. By a .ski!ifiil arrangemen*, Mr. Allen was able 
fn bring ihe plant to aroni perfection in a tank ot ni mIi rate size, the 
borders of wliich were enlarged from time to lime as the successive 
leaves increased in magnitude. This year new plants have been 
raised in an ample tank constructed for the purpose, and already 
its huge l)Iossoms are beginning to appear. Not content wiih ihus 
rivalling the royal and princely conservatories of Kew, Syon, and 
Chatsworth, in the cultivation of the great Water Lily of the Amazon, 
Mr. Allen has now emulated Sir Wm. Hooker's magnificent work, 
illustrating the Victoria by colored figures mostly of the natural siit, 
and in the highest style of art, Mr. Allen's treatise is an equally sump- 
tuous work, of about the same gigantic size, the largest elephant folio, 
and the paper, typography and colored plates will compare favorably 
with the English work, except in the want of botanical details and dts* 
sectiouH. Unsparing of expense, Mr. Allen has given six plates; while 
Sir Wm. Hooker has only four. And in 16 pages of text of the same 
huge dimensions, Mr. Allen has given a condensed abstract of the 
botanical history of the plant and of its introduction into cultivation in 
England, followed by a more detailed account of its cuhivation into this 
country by ^h. Cope and himself, and a description of all its parts, as 
exhibited iti die individual under his attentive observation. A. g. 

2. Flantcr JungJiu/mianif. : Enumeraiio Plantai'um quas in Jnsulis 
Java rt Sumatra detexil Fr. Jnnghuhn. Fasc. IH. (Leyden, I'^^l. 
pp. 27 1 -394. 8vo.) — The excellent Dutch hotanisis arc now verv ac- 
tive, especially Prof. MiqucI, Prof. De Vriese (who is still occupied with 
the elaboration of the Laurinea? for De CanJolle's Prodromus), and Drs, 
Dozy and Molkenboer, who have worked up the Musci Frondosi (the 
Div. Acroearpi) of Jonghuhn^s collectioo in the present faaciculos. 
Some new coiiaborators appear in the work : Among them M. Buse, 
who has elaborated the Graminem^ and proposed several new genera ; 
and Dr. Bruyn, who has given the Potygonacem, There are also the 
LyeopodinecB by Spring, and several small orders by Miquel. a, a 

8« SteudeVs Synopsis Planlarum Glumacearum : fasc. II!. comprises 
most of the Agroitideee (with 171 species of Agrostis!), tbe Anmdi' 
naeea^ Pt^ophoreay Chloridea^ and the greater part of the Avtnacut. 
The work will be useful as bringing together the vast number of Grasses 
published since Kuntb*s Enumeration ; but is of no more critical value 
than that work. ^ 
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4. Sprmann's Botany of the Voyage of the Herald.^Pnrt V, finishes 
tht ( '•onposiliE of the Flora of tlie Islhinus of Panama, and cuulitiues 
this liura down to the Piperacea^ which, as well as the Artocarpetr, are 
elaborated by Professor iMiquel of Amsterdam, the able t]ionni[ta[)her 
of these families. Mr. Sccniann has reestablished the order CroiLenli- 
actce^ Willi a new character, and referred to it nine genera and about ' 
thirty known species; all natives of tropical and subtropical America 
and Africa. His views were expounded last winter in a paper read 
before the Limican Society of London, when he divided the order into 
two teetione, the Crucentiea and the Ttttueciea, In the September No. 
of Hooker's Journal of Botany, this author has given an able revision of 
the principal genera and species of the CreMonUea, Among the plates 
are fine illustrations of the Ivory •Nut Palm, the Phptelephas macroearpa 
of Ruis and Pavon. a. g. 

The Pandaneff,, or Screw Pines, are being investigated by Professor 
De Vricse of Lieyden, who is about to publish Nova Genera Pandanea* 
rum, with illustrations. ' Meanwhile, some remarks on the family, and 
characters of two new genera, read before the Academy of Sciences 
at Amsterdam, are published in Hooker's Journal of Bouiny for Sep- 
tember. A. G. 

Tfirc'c Botanists of considerable distinction liave died during the past 
f^unimer, namely, Dr. FisruKK of St. Peiersburgh, long the liircctor of 
the Imperial Botanic ( lardcn, wlio d^coased on the b\\\ of June, a^jed 
73. M. MoRicAND of (leiieva, the auiiior of Plant Nourr/lcs d^Amer- 
itpie, also sst II as a conchologist ; he died June 26th. Philip 

Barkkr WhHi}, hbq., a distinguished "English Botanist, lontj resident 
abroad, chiefly in Paris, where he will be greatly missed and deeply 
regretted, not only by all the French Naturalists, but by. a wide circle 
of friends and correspondents, who will long remember his generous 
hospitalily and kindness. He died suddenly, of cholera, on the Slst of 
August* Mr. Webb was an excellent classical scholar as well as a 
general naturalist. His roost extensive work is the HUtoire Nalurdle 
dt$ Bes Canaries^ written in conjunction with M. Berihelot ; almost 
every page of which reveals something of the vast and varied knowU 
edge of Mr. Webb. Among his publications are the Olia Hispanica, 
a folio volume of plates and descriptions of Spanish plants; the SpicU 
legia Gorgonea^ an account of the botany of the Cape de Verd Islands, 
contributed to Hooker's Niger Flora ; and the Fragmenta Fioruia 
^ihiopico'Mgyptianay recently published. Mr. Webb had accumula- 
ted one of the largest private herbaria in t]ie worhl This, we learn 
he bequeathed to !j!s "dear friend, \\v: I'uke of Tuscany.'' Its acqui- 
sition 'will render tiie Florentine fierbnriuni, — the foundation of which 
was recently laid by his friend, the zealous Parlatore — one of first-rate 
importance. 

To this list siiould be added the name of the late King of Sa.xony 
(recently killed hv a fall from his carnage), one of the Foreign Hon- 
orary .Members of iluj Linna;an Society of Loudon, a boluuiii oi much 
2eal and no mean acquirements. A. 6. 
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5. Deseriptum of a New Species of Cryptopodia from Calif ohm; 
by James D. Dana. 

Crtptopodu occiobhtalis. RoBlram panrulum, sabfpintfonne. 
Ompax postice rectangulatiw, angulis postero-lateralibus acutb, llla^ 
gine poatico reciiusculo, tranaveno, margtne anlero-laterali aieuala, 
lateralique demiculatis. Chain pnelongte, bena trigoiMD, angulis tena- 
ibus ineeque subapinuloais, manu latitudinera carapacia loogitodina 
ssqimntc, siiperficie superna plana. Pedes 8 postici tcnuiter compraMi, 
articuiia 3tio 4io 5toque biaiato, tarao teaui, 4>alato. Long. V*. 




Cri/j)t</j>o<Jia occitlentalit. 

Tlic caraj)n\ lias a Iriangtilar sliarp-edgcd prominence on the medial 
line behind the middle ; a doubly curving snbtiiherculate ridge exiend- 
ing to ihe posterior angles ; a small dcnticu!aic ridge, extending Iror.i 
near ihe middle to cither side of the base of the beak, the two euclos- 
iog a narrow area. The breadth of the carapax is 1^ inches, the length 
of the band 1} in. ; of the carpus 5 lines ; of the arra 1 inch. 'Hie 
animal appears to have had when alive a villous coat over the caiapax 
and upper surface of the hand. From Monterey, where it was obtaiiwd 
by Wm. Rich, Esq. 

IV. ASTBONOMT. 

L New Planets^ (Astron. Journ., 75.) — Mr. J. R. Hind announces 
the discovery of another asteroid, on the 22d of July, at 11^ 25<°, at 
Mr. Biabop^a Observatory in Regent^a Park. It appeara as a ata? of the 
9*10 magnitude. Ita poaition at that time was R. A. 21*^ 10^ and N. 
P. D. 106"* SC. On the 1st of Sept., Mr. Jamea Ferguson of the Wash* 
ington Observatory discovered a new asteroid near EgeriOt and nearly 
equaling it in brightness. The next day it preceded Egeria 24*, and 
was 52'^ farther North. Professor Reuel Keith has computed the foi* 
lowing elements from the Washington observationa of Sept 2, 6, and 
10. They satisfy the middle place perfectly. 
Mean Equinox 1854.0 Epoch, Sept. 2-721 Greenwich M. T. 
Mean anomaly, - - - 13® 36' 33 3 

Long, perihelion, • - • . 352 5 50 -6 
" asc. node, • • - . 33 29 21 -7 

Inclination, 22 39 13 -6 

Angle of excentricity, - - - 4 22 30 -2 
Log. secni-axis major, - 0"4t)iij30 
*' mean daily motion, ... 2-815712 
2. New Comet, (Astron. Journ., 76.) — A new comet was discovered 
on Ihe 18lh of Sept. by Mr. Robert Van Arsdalc at Newark, N. J. Its 
position, Sept. 3d, 9»» 60«a 30» was R, A. 8^ 21"» 36% and Decl. +74' ». 
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V. MiscELLANBOirs Iktblligence. 

1. Correspondence of M, Jerome Nicklle^ dated PariSf Sept. 2, 1854. 

Death of Dr, Lalletiiand and of Melloni. — Science has experienced 
a great loss in the deaths of Dr. Lollemand and the Physicist MelloDi* 
The fonner died at the age of 65 years, leaving a great void in medico* 
chinirgieal science, ot which he was one of the most illustrious repre- 
sentatives. Melloni died suddenly from an attack of cholera, when he 
was just giving his last stroke to a work on electrostatic induction. His 
death took place on the 7tb of August, while he was living on a small 
farm where he had retired since the king of Naples had taken from him 
the direction of the Naples Observatory and deprived him of the means 
of making researches. His age was 56 years. We have not bad time 
to colleet together an account of the checkered life and labors of these 
eminent men, and will return to them again in our next communica> 
tion. 

}Vn'^h[s and M^n'^urcs. — A Turk, M. Bilizidkdji, has called the 
atteniiua ot** the Academy of ^Sciences to the many defects in the 
present system of woiirlits and mcasurcs>u*?cd in Turkey, rcprcsenTin<^ 
the necessity of establishuig there a uniform system ccrrespt fitii ii<j; 
as nearly as pos^sible with the metric of France. The weights and 
measure^^ in Turkey vary not only from Province to Province and town 
to town, hut also according to the dillerent professions, and tlie nature 
oi products. li is nearly as it was in France before the Kevoluiion. 
Oq the Report of General Morin, the Academy expressed the desire 
that the Ottoman government, as soon as the war ceased or gave leis* 
ure for it, should take up the subject and establish a plan on the metric 
system. 

We observe in this connection that two governments have recently 
adopted this system, the Republic of Mexico and that of New Grenada, 
and orders were given to M. Silbermann to supply the standards of the 
system, (a metre, kilogram and liter.) These units have been finished 
by the late Gambey ; and before delivering them over they were com* 
pared with the fundamental standards by Silbermann in the manner ex* 
plained in this Journal (January and May, 1853, and page 388 of the 
present volume,) and verified nearly to the hundredth of a milligram 
or a millimetre. There are now 17 of those units at the Conservatory 
of Aris and Trades : they arc intended fur those governments that or- 
der them, or that ollt r their own standards of weights and measures in 
exchange. A score of setts have already been distributed, to the Uni- 
ted Slates, Spain, ddierent states of Germany, and Italy. England and 
Austria are now the only nations of the first order that do not possess 
jthem. Prussia and llussia received them long since. 

Rcsrnrchrs on Colored Impressions produced by Ihe Chemical action 
of Light. — It is more than si.\ years since M. Edmond Becquerel suc- 
ceeded in preparing a surface chemically impressible to light, such that 
it would take the color of the luminous rays which felt upon it. He has 
recently returned to the subject and perfected his methods ; and he 
now describes with details his processes which enable him to realize a 
species of artificial retina which is of great sensitiveness, and is acted 
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upon only by the visible inys of the speetruni. These rays preserve 
their shade of color with only a slight modification ; the orange rays, 
for which the luminous Intensity is at its maximum, are the first to im* 
press their image, but he has not succeeded in fixing them. The sen* 
sitive material used is a chlorid of silver containing less chlorine than 
the ordinary ch!orid, and oAen found mixed with the latter. 

Tlut iiu'tliod most successful in preparing this sensitive chlond, con* 
sists in decomposing rapidly by an electric current a solution of chlor- 
hydric acid in water and causing the chlorine to come in contact with 
the plate of silver while the latter is placed in contact with the positi?e 
pole of a batlory. As it is impossible to enter into the details of these 
important researches, we give only these general iodicaLioos of his 
method. 

Pro/rrtion afjainsl Hail. — The second volume of the works of Ar- 
ago have called attention to several point?? in Meteorology, among 
which is the subject of hail and the means of i)rotectin^ fields from 
this evil. In the chaplor which he devotes lo this imponaut subject he 
stales that in 1847, two small agricultural districts of Bourgogue l»ad 
lost by hail crops to the value of a million and a half frames. Certain 
of the proprietors from the neighborhood went to cdnsult Arago on the 
means of protecting themselves from like disasters. Heating on the 
hypothesis of the electric origin of the hail, he suggested the discharge 
of the electricity of the clouds by balloons communicating by a metaU 
lie wire with the soil, as mentioned In a preceding number of this Jour* 
nal (Jan. 1853, p- 111). These projects however were not carried out; 
and in view of the doubts as to the electric origin of hail, he proposed 
^to investigate the subject anew. He had not the time to bring out any 
results ; but he persisted In believing in the effectiveness of the method 

proposed. 

Another subject is discussed in this volume. Arn^o pnqmres whether 
the firing of cannon can dissipate storms. lie cites several cases in its 
favor and others wiiich ^f Mii to oppose it ; hut he concludes by recom- 
mending it to his successors. \VMnlst Arago was propounding these q.ies- 
lions, a man not conversant in Science, the poet Mery, was coi!eciing 
facts supporting the view ; and since the publication of the second \ ol- 
iime of Arago's work, he has been led to give liis results to the public. 
Ill a iemarkable pam})hlel entitled " i'aris lutur,^" he concludes strongly 
on the efficaciousness of the firing of cannon in dissipating storms, and 
mentions numerous observations in support of it. He says that his at- 
tention was called to the subject in 1828, while an assistant at the 
Ecole de tir^^ of Vineennes. Having observed that there was never any 
rain on the mornlog of the exercise of firing, he was led to examine 
the annals of military and revolutionary science, and he found there, 
as he says, facts which justified the expressions which became com- 
mon, such as Le soleil d^Austerlitz,^^ Le soleil de Juillet*' upon the 
morning of the revolution of July, and he concluded by proposing to 
construct around Paris 12 towers of great height w hich he calls tours 
imbrifuges," (irnbrifugal towers,) each carrying 100 cannons, which 
should be discharged into the air-on the approach of a storm. Al- 
though this pamphlet was the offspring of a man of irTingination instead 
of a scieuiific man, it has attracted attention, giving occasion to some 
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interesting discussion of which report savs ihe pro and the con wore sus- 
tained with equal success; this was at ifie curnmeiiccniciu of the pres- 
ent month (August) ; to-day the subject is forgoiien ; and why has it 
deserved to pass su soon into oblivion ? It wus in consequence of a 
negative fact. The I4ih of August was a fine day. On the 15th, the 
J^ile oi the empire, the sun shone out, the cannon thundered all day 
long, fire-work^ and iliunhuauons were blazing Iruiy i) o'clock in the 
eveoiDg. Every thing conspired to verify the hypothesis of M. Mery, 
«Dd chase away storms for a long time. But lowarda 11 In the eYeoing 
« torrent of rain barst upon Paris in spite of the pretended influence of 
^ discharge of cannon, and gave an occasion for the mobile Gallic 
mind to torn its attention in other directions. 

Diteoies of P/aiil#,— Communications on the cholera, the disease of 
tbe vine« of ttie potato, and of plants in general, have multiplied rapidly 
in consequence of the prizes that have been offered. Memoirs from 
Germany continue to come in numbers; but they have not yet pre* 
•eoted any fact worth mentioning. A first Report on this subject was 
recently made by tbe bouioist M. Montagne, who has studied the vari- 
ous communications with care. None are satisfactory ; the theories 
are vague and uncertain ; the methods of prevention are in general 
rtdiculous or impracticable ; and the subject is still left for the future to 
solve. 

This is not the opinion of the " Societe d'Encouragement who 
have more seriously ventied the facts, and according to whom, impor- 
tant results have already accrued to agriculture. If we cannot yet 
avoid tiie di-scaiie of the viue almgether, we know at leai>t how to cure 
it ; this being the result of experiments made on a very great scale at 
Thomery in Bourgogne where the vineyards were much infected by the 
disease. Injections of sulphur skilfully made« have saved the crop, and 
enabled the Commune of Thomery alone to send to Paris in 16&3 more 
than a million kilograms of the while grape, ('^ chasselas of eiceU 
lent quality. The sulphur was applied three times in tbe year ; it is 
reduced to powder« and by the aid of a bellows of peculiar contrivance 
it is thrown upon the vine ; the application of it is made in difierent 
directions in order that the sulphur may be brought in contact with the 
whole surface of the plant. The first application is made when the 
shoots are several centimeters long, the second after flowering, the third 
before the grape reaches maturity. The operation succeeds best in the 
sun, tbe time taken being always from noon to 2 p. M., and 20 to 23 kilo- 
grafiis of sulphur are employed per hcctar. In hol-honscs ihc method 
is more simple, as it is sufficient to spread the siiljilmr on ihe heating 
tube**, when ihe vapor rises and an.s\«,ers the purpose desired. 

\V hile admitting that much remains to be accomplished, the Society 
has done justice to several works treating of the vine disease ; that most 
highly honored, is the treatise of a modest agriculturalist, M. Gontier^ 
who suggested the use of sulphur, an idea which lie put in praclice, and 
for which he contrived a peculiar kind of bellows. The subject is up 
for a pri;&e of 20,000 francs, next year. 

DUnorphitnL'-^ln tbe number of this Journal for May, of the pres- 
ent year, at page 414, I have spoken of one of my papers having for 
its object tbe determination of the influence which the medium may 

SsooKH Sons, ToL XYIII, Ko. M^Nov^ 05 
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eiert on crystals in prooesB of formation. I shoirod that by varyiiig a 
flallne solution by meaos of a subetaoee foreign to the defioito coin- 
pound, we may by ihia means vary the molecular forces which preside 
m crystallization and cause a change in the crystalline type of the sub> 
stance, in case the subslance is sirsceplible of becoming dimorphous. 
M. Pasteur, Professor of Chemistry at the Facuhy of Sciences at S?ras- 
burg, hns obtained remarkable results of this iiaiure, with dinu r} lious 
substances presenting leii and right (or non-supcrposablr?) hemiiicdral 
crystals; using the two hemihcdral forms of otiu and the same com- 
pound, as the neutral larirale of ammonia, spoken of in preceding num- 
bers of this Journal. These two forms belong to the systeni ul the 
right rhombic prism (trimelric)» and ditfer only in iheir opposite hemi- 
hedrism. But M. Pasteur has obtained with each of these two forms 
a secoud form, wholly unrelated to the first, and crystalliaiog in the 
oblique rhomboidal system [monoelinic ?], which make in all four hemi* 
hedral forms not superposable obtained with one substance. 

To obtain this festtlt, it is only necessary to take a solution of one 
or the other variety of this trimetrtc tartnte, the right or left, and add 
a small quantity of neutral malate of ammopia ; the malate does nol 
appear to enter into the compound ; it exerts an ftction of presence 
which changes the condition of equilibrium of the molecules. M. Pas> 
teur calls this new kind of hemihedrism, tetartobedrism ; and the forms, 
tetartohedral. 

Cohrw£^ mailer of Flowers. — This question has been studied by sev- 
eral chcmi:sis, and stil! it is beyond doubt, one of the most obscure sub- 
jects in vegetable chemistry. Botanists have long admitted that flowers 
owe their color to two coloring principles, a blue, called cyanic, and 
the other yellow called xanlhic. Fur some time the blue color of blue 
flowers was attributed to the presence of indigo; but M. Chevreu! showed 
that thi^ blue itt always reddened by acids, which fact set the indigo 
theory aside. 

MM. Fremy and Cloez have isolated the blue principle and they call 
it cyofttns. To obtain it, they treat with boiling alcohol the petals of 
the violet or tris, until the flower is colorless and the liquid takes a fine 
i)lue tint. This tint disappears soon, but reappears on evaporating the 
alcohol in the air ; on pouring water into the product of thb evaporation, 
a resinous substance separates; the coloring matter remains in solutioo, 
and may be precipitated by acetate of lead ; the precipitate is green ; it 
ia washed with a large amount of water and treated with sulphuretted 
hydrogen which removes the lead and leaves the cyanine in solution. 
It is gently evaporated in a water-bath, absolute alcohol is added, and 
then the cyanine is precipitated in bhiish flocks by ether. 

This coloring matter is uncrystallizable ; acids turn it rnl, Blkalies 
green ; ii combines with lime, baryta, etc ; sulphurous, phosphorons 
and other acids discolor it ; it resumes its blue color through the pres- 
ence of the oxygen of the air. 

Ttjc coloring material of roses, peonies, some dahlias, &c., is a mod- 
ificaiioa of cyanine ; tiie vegetable juices have an acid reaction (which 
changes the blue cyanine lo red), while the juices of blue flowers are 
neutral. In the presence of alkalies, the rose color becomes first blue 
and then green. 
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The yellow coloring maUrial lias do relation to cynnnine. There 
are two ditrerenl substances, one insoluble in water, xanLlunCy the other 
very soluble, xanthtine ; tbe former is analogous to the resins, and 
along with cyanioe it produces in flowers an orange color, a tearlet, 
aad a red. Tbe juntbebe oombinee easily with oijrdi ; alkalies cbango 
it to brown of a very rich color, and of coosidenble streoglb ; but acids 
-caase the brown color to disappear. 

These are the three principal coloring ingredients of flowers. M. 
Filhui, Professor in the Faculty of Sciences at Toulouse, w lio has stud* 
ied this subject, confirms in general the results of MM. Fr^my and 
Cloez. He has however found that these coloring matters may be dis* 
guised or even destroyed by mixture with the juices of white flowers. 

M. Pepin, " Chef des cultures" at the Jardin des Plantes of Paris, 
has made some curious observations, on the change of color which cul- 
ture produces in flowers. iJe has found that culiivnted annuals expe- 
rience a chani^e of tint mort? prnmptly than perennial plants, for each 
year th(»y are renewed through the seeds. Such a change is however 
somrMirnes produced m bieooiais and perennials, and rarely ever in iig* 
neouii species. 

The annual i lanis of Chili, Texas and California^ have a strong ten- 
dency lu pruduue varieties with wliitc flowers, especially when their 
flowers present either of the primary colors, red, yellow or blue. The 
same is true of many other species introdued into France. Thus the 
Clarkia pukkdia and C. tUgom whose flowers have a violet tint, 
have produced white and rose-red flowers ; the Gt/ia, blue and tri-ooU 
ored ; the LcptoHphon having red flowers, has produced pure whitot 
The varieties with a while color are first produced, and afterwards the 
variegated. 

Far iota Memoirs, — Among the more important papers read before 
the Academy of Soieoces during the last two months, we must first ' 
notice, ^n important memoir by M. DAVBRiE, Professor of Mineralogy 
in the Faculty of Sciences of Strasburg, on the Artificial Production of 
Minerals of the family of silicate'^ and aluminates, hy the reaction of 
vapors on rocks. By the reaction ofchlorid of silicium in the state of 
vripor, nnr! nt ?he temperature of red heat on the Hnsr^; whirl) enter into 
the consiiiutiou ot rocks, he obtains by double decumposition and ac- 
cording to the nature of the base, crystuH r.pd quartz^ chrysolite^ kyan- 
ite^ idocrasc^ gamely zircon, etc* A menioir of MM. Malaguti and 
DuEOCHEB, on the resisiance of hydraulic lime and cements to the de* 
strnctive action of seawafer. A memoir of M. Bechamp, IVofessor at 
the School of iMianuacy of Strasburg, on the action which chlorid of 
iron exerts on different nitrated substances^ in continuation of a work 
mentioned in a former number of this Journal. New ohserpoiicm on 
huiylie itkohol^ by M. WiraTZ,— the discovery of which is foientloned in 
the number of this Journal for Jan., 1853, p. 112. New obutrvationM 
of rapfilie alcohol^ by M. Boms, a subject also alluded to in a former 
number. M. Dbvillb communicates nem processes for preparing Ah* 
minium^ and he accords in these processes with those which M. Bunsen 
has recently described in Poggeiidortrs Annalen. M. Mellomi, just 
before his death, sent in the first part of his Researches on Electrostatic 
iaduelian ; and M. Abiia, Professor ia tbe Faculty of Scieocet at Bor« 
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deaux,lias presented some Researcht s on the laics of the magnetism of 
rotation. Il is impossible to give here details of ihese memoirs, which 
moreover will all appear iti the oflicial organ of the Academ|^ of Sci- 
ences, the Comptes Rendus, published every Saturday. 

Manufacture of Powder.^n the No. of tbis Joomtl for Sept 1853, p. 
270, 1 have spoken of an improvement in the roanuractuie of powder, ap» 
plied for the first time at the menufaetory of Esquerdet which prodocea, 
owjng to thia improYoment, the producls highest in reputation in Pranoe 
or other countries. The improvement depends on a new method of pre- 
paring the charcoal, which is^ obtained by cnlcioattoo of the wood by 
means of a current of overheated steam. This charcoal, called ekmrbtm 
reus, has but one objection, which is its price. 

To overcome this difficulty, another member of the commission on 
powder and saltpetre, M. Gossarl, has devised a method of executing 
this process, by heating with gns, which saves about 80 per ceou of 
the cost of the process for healing the snain. 

Il is apparent that this method is not only applicable to steam and to 
carbonisation, but may be employed with advantage whenever a fluid 
is to be heated. But the author 1ms had in view specially the making 
of red charcoal (charbon roux), and on this point it has been examined 
by itic commiitee of the Artillery. The following is an extract of ilie 
report by this committee to the Minister of War.—** With the apparatus 

f>roposed, 100 kilograms of wood may be carbooised at once. The Ibl- 
owing is the method.-«-The water for evaporation is injected through 
a pump whose piston is charged with a weight little above the force of 
tension desired for the vapor. The pressure causes the water to riae 
through a graduated orifieOt in a series of tubes arranged like a ladder, 
and enclosed in tubes of larger bore. These last convey the gas, and 
also serve for the condensation of the steam after it leaves the carbon- 
ising apparatus. The circulation goes on from above downwa^i. By 
this arrangement, the cold water of the tubes will absorb the greatest 
part of the heat of the gas and of the condensed water, thus healing 
itself more and more in its npwnrd movement ; it finally reaches the 
temperature of chuMition atid is in pan lurncd into steam in a serpen- 
tine with [>arallel lubes arranged so as to ecu it the top and sides of the 
furnace. The wRter vaporises in these tubes and is overheated in 
its passage across ilic metal turnings or granulated metal with which 
they are filled. The steam thus overheated is conducted into a reser- 
voir of casi iron furnished with a thermometer and a manometer indi« 
eating its heat and tension ; then il passes to the carbonising apparatus. 
To pass out of this apparatus, the steam and gas are conducted in the 
enveloping tubes mentioned above; the condensed water and. the ga^, 
DOW nearly cold, pass out to be rejected by an arrangement for this 
purpose at the lower part of the apparatus. The air for promoting the 
combustion is heated by passing along a portion of the walls of the 
chimney and the vent-holes before arriving under the grating, by which 
means, heat is economised. The following are the advantages of the 
method. 

1. Only one fire is used for producing the overheated steam ; and a 

aingle fireman suffices. 

2. Only the amount of water nctually nocesiary for producing the 
steam is healed, and just as it is required. 
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3. The greater part of the licat is utilised, which was before carried 
oti by the steam and gas an(] tutally lost. 

4. The use ot metallic furimceii leuJers il ea^y Lu aiiiliipiy the heal- 
ing surfaces, and at little cost. 

5. The heating is regular, the temperature very equal, and the pio* 
dncti obtained am untform. 

6. The best heating efleels are secured hj the arraogemeBl for 
bringing the hot air under the grating.'^ 

The oommittee hence recommend an appropriation to enable the 
powder establishment of fisquerdes to make these arrangements. The 
appropriations have been authorized. We propose hereafter to speak 
of the fabrication of sugar and of distilling by this method. 

Siereoscopy, — ^The invention of the refractive stereoscope has quite 
generaliy been attributed to Sir David Brewster, especially in Prance* 
A recent writer has corrected the error. The Abbe Moigno, in giving 
an account of a visit to England, in his Journal, Le Cosmos, observes 
that he saw in the hands of Mr. Whealslone a letter wniien by Brews- 
ter, dated September 27, IttiiH, containing besides other things; the sen- 
tence, I have also suitci! [lo Lord Kosse] that you profnised to order 
for rn(; your slureoscope, both wuh reflectors and prisras.^^ The stereo- 
»c by reiraction, says M. Moigno, as well as that by reflection, is 
Wheatstone's. The refracting stereoscope invented by Sir David, is a 
form in which the two prisms are the Imlves of a lens. 

Photography — Painting transparent photographic images. — The col- 
oring of piiuiugraphic portraits has often been attempted ; but the pho- 
tograph is obliterated in the process, and after all only an ordinary 
painling is obtained. 

M. Minotto, and also MM. Soulier and Clouzard, have succeeded in 
this art, by applying the color under the image. This method of coU 
oring was used in 1824 at Strasburg, «;ith lithographs, under the name 
of oleocaleograpbie** and lithrochromie." But it is especially ap- 
plicable to photographs on glass* paper, tinue, and generally all trans- 
parent substances. 

Phoiogra^ks of monumenU in JiuUa, — ^The state of art among the 
Jews has usually been lightly spoken of, and archeologists will not 
admit that they were artists. When M. dc Saulcy, a French archsc- 
ologist, returned from Palestine with a portfolio of crayon sketches 
representing the momimcnis of the Jews, his sketches were treated 
with a smile of incredulity- A piiotographcr, M. Saltzmnnn of Colmar, 
has recently confounded the sceptic by taking the sun as his collabora- 
tor. His plates confirm the designs of M. Saulcy. They consist of 
200 photographs, 50 of Jewish subjects, the rest of Roman, liyzantinCi 
Luiui, Arabic at;d Turkish monuments in Jerusalem. 

New Collodion. — In the body of a silk worm jusl about to make its 
cocooo is found an organ full of the material which is to become 
silk. M. Leg ray has eitracted from it a substance equal to albu- 
men and collodion for photographic proofs. He proceeds thus: — 
He puts in a porcelain capsule the organs in question taken from 50 
worms : 300 gmms of distilled water are poured on it, containing 4 p.c. 
of carbonate of soda ; the capsule is then heated, while agitating with a 
glass rod ; after 10 to 20 minales of ebunition, the smalt bag^ empQr 
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themselves ; they are then traDtferred to a piece of fine lineo and 
pressed. The liquid is collected on giast tod left to evaporate, when a 
pellicle forms like that of eollodioo. It should be used witbio 84 boars, 
as it afierwards becooies spoogy and insoluble in water« alcohol and 
•ther. 

Imprenion hp he<U^ or TAermol^.— This process propoeed hy H* 
' Abate is very simple, and is based on the destructive action eiarted bj 

cblorhydric acid on organic substances. Suppose foreiaonple we have 
a slice of wood of which we wish a faithful impressioo. Tho wood is 

exposed for some minutes, to the action of cold vapors of chiorhydrio 

or sulphuric acid, or it is wet lightly with cillier of these acids diluted. 
The slice of wood, wiped witfi care, is plnced on a piece of paper, 
cotton cloili, or while wood, in a press. ;uid a blow struck. The im- 
pression is at first invisiLIf ; but on exposing it to a strong heat, it 
gradually appears, and exhibits a perfect picture of the wood. This 
o(>eratiori may be repeated indefiiiiicly. For oak, maple, hazel, &c., 
the picture is of tlie color of the wood ; but for malio^iinv, rose wuud 
uud tiiatiy uihcrs, the color is modilioci, and li a pcrfcci colored picture 
is desired, it should bo lakeu on a previously prepared tint of the re- 
quired kind. 

It occurs to us that, by taking an impression on a plate of zinc, tin, 
marble or other substance attacked by acids, a negative relief might bo 
obtained, which would serve for reproducing pictures of the impressions. 
Finally, if the imsge of M. Abate is obtained 'with a subsianoo wliicli 
is a conductor of electricity, it may then be reproduced by electrolypy« 

Electric illumination. — There have been recently some attempts 
made at Paris towards illuminating the bottom beneath water. At the 
lake d*£oghien, M. Duboscq, the successor of Soleil, performed an 
experiment of this kind before many competent observers. The elec- 
trodes of carbon were placed in a gla<;s globe, being connected with 
one of r)uhosnf|'s re'jn!;itors, which ciunmunicatcd with the battery by 
a copper wire covered wiih gulia percha- The ^\ohe submerged io a 
depth of 5 meters, spread light over a circumli rt [ico of about 10 nie- 
(crs radius, and it remained coostaot for two hours, after which the 
carbon required replacing. 

The idea of this process was suggested to Duboscq by an agent of 
the Company engaged in exploring the bottom of the Mediterranean 
where the battle of Navarino took place. The diver usually remained 
beoeath the water three quarters of an hour, after which be came op 
to breathe and rest; his light was an oil lamp, pieced on the bead of 
the diver, and fed with air proceeding from bis respiration, whence, it 
was in a variable current and was often extinguished, requiring bim to 
go up and relight. Duboscq*s armngement was devised to avoid tbeee 
inconveniences. It is light so that the diver may carry it in hie band, 
and at the same time it is strong and well secured bermeiicaHy, to re- 
sist a pressure of 50 to 60 meters of seawater* It consists of a cylin- 
der of strong glass secured to a brass foot, and surrounded with a guoa 
percha sac. The light passes out through a large plano-convex lens, 
the convexity inward, the focus being so arranged that rnys ('-^cape 
nearly parallel. As the lamp is moveah'e, fJtvt r walks about with 
it and places it where he wishes to make auy search ; and as il is only 
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necessary to brinf;^ the electrodes near one another to light it, the diver 
need only turn a smaW screw to continue the light for iwo iiours, which 
is more ilian twice as long as he can remain al ihc bottom. 

To illumine the bottom at small depths, Deleuil uses a Fresnet lens, 
and this is daily in operaiion io a bathing establishment^tbe baths of 
Henry IV, eoostracled on the Seine in the heart of Paris. The regUf 
lator and also the light are 10 meters above the surface of the water, 
and the light penetrates sufficiently far to enable us to see the swimmer 
at a depth of 3 to 8 meters, and follow all his movements. 

2. Notice of the Fountain of Blood'"' in Honduras. — The follow- 
ing letter from E. G. Squier addressed to B. Silliman, Jr., refers to a 
retnaikuble phenomenon in Central America, the details of which are 
sufficiently given in the letter of Mr. Squier. The bottle of colored 
liquid which was placed by this gentleman in our hands has sufibred the 
same fate as its predecessors, and its contents were bo far changed by 
decomposition as to preclude all attempts at an accurate examination. 
The color of the fluid was dark brown, exhaling an offensive odor, and 
having a sediment somewhat copious in which the microscope detected 
no distinct forms of organization, although 61amenlBof organic matter 
were abundant. The most probable conjecture as to the origin of this 
fluid, appears to be that which refers its color to the presence of some 
highly colored species of infusoria. A microscopic examination on the 
spot or a portion of the material in alcohol would easily settle the qoes* 
tion. Meanwhile the following facts will be read with interest. 

" My Dear Sir : — 1 send you herewith a bottle of a remarkable 
liquid obtamed from what is called Mina o Fuenle dc SaJigre,^'' Mme 
or Fountain of Blood, in Central America. The locality is a 5n)all 
cavern, near the little town of Viriud, Department of Gracias, Slate of 
Honduras, on the western or Pacific slope of the Cordilleras. It has 
long been known, not only in its immediate vicinity, but in connection 
with various suj>erslilious hypotheses, iliroughout all Central Amer- 
ica. Mention is made of it in publications, dating back more than a 
hundred years. The following extracts from the * Gaeeta de Hondth 
ras^^ of the 20th of Februaryt 1853 will serve to give the essential 
facts concerning; it, so far as they are known : 

* FuenU de Saa^.— A 'little to the south of the town of Virtud, 
Department of Gracias, is a small cavern (gruta) which is visited dur« 
ing the day by buzzards and gabila%e9^ and at night by a vast number 
of l^rge bats {vampires)^ for the purpose of feeding on a kind of liquid 
which exudes from the rocks, and which has the color, smell, and taste 
of blood. A rivulet flows near this grot, which is constantly reddened 
by a small flow of the liquid. A person approaching the grot observes 
a disagreeable odor, and when it is reached, he sees several pools of 
the blood, in a stale of coagulation. J^nfrn cat it eagerly. The late 
Don Kafael Osejo undertook to send some bottles of this liquid to Lon- 
don for analysis, but it corrupted within twenty-four hours, bursting the 
bottles.' 

At my request Don Victoriano Castillanos, a gentleman of an ob- 
serving turn living not many leagues from Virtud, sent me two bottles 
of this IkjukI, largely diluted with water, to avoid liie catastrophe w inch 
happened to Gr. Osejo, and to all others who had attempted to carry 
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any portion of the suppc^ed btood out of the countij. One of ltM» 
bottles, as I have already satdf I send to yott for eiamiiiatioD« belieriag 
that the results may not be aoiotereatiog lo the leadeie of the JouraeL 
Kew Tork» May I, l^H," 

8. Nature doing her own engravtng.-^ln the fiAh voluine of the 
Denkschriften of the Royal Academy of Sciences at Vieniia (Mstfa^ 
matico-Natural History Class), there is a paper by Alois Auer, and 
Dumerous plates, illustrating a new style of engraving. The pNilBS 
represent leaves, plants from a herbariom, lace and other objects, aod 
in each case, the object appears to be on the papot^ the surface being 
raised and the coloring perfect. The deception is so complete that 
without a mngnlfying glass it is almost impossible in one or two instan- 
ces to be sure lhat the object itself is not there. The prore^fl employed 
is the fol!t3wing: The pressed plant, or other object, is placed between 
a plate ijf c()|(pcr and one of lead and subjected to pressure ; the orig- 
inal thu-^ jirii hices a strong impression on the lead plate. By inserliag 
the requiMif colors with a point, in the depressions, a figure colored to 
nature, wuli ditFerent colors in its different parts, may be obtained at a 
single printing. From the leud plate copies may be taken by stereotype 
or galvanism, and copper plates are thus obtained more durable than 
those of lead. Gutta percha may be used in place of the lead, and by 
covering it with a deposit from a silver solution^ the impression oaay be 
used for stereotyping or eleclrotypin«;. 

4. Momi Ararat and places in the Caspian Basts.— -Monnt Ararat 
was ascended by Col. Chodzko of Russia in 1850. He found the height 
to be 15,912 French feet ; and for Little Ararat 3S52 (eet less in eleva- 
tion. M. Fedoroff found in 1829, 1(^,069 for tho former and 12;2S2 
'for the latter. Parrot obtained 16,251 and 12,271 feet. 

Ijake Goktchai near Erivan is not less than 5,510 feet (French) 
above the sea ; and on its borders to the south and southeast there are 
ancient volcanoes 8000, 10,000 and 11,000 feel in height. 

The height of the city of Teheran above the sea i*; French 
feet; of Meched 2R65 ; that of the high mountain ScIk furunn 1*2,247 
feet; the famous peak of Demavend 18,816 feet, (which Frazer had 
made 10,000 feet, T. Thomson 14,000, Texier4548 meters, and Hum- 
buldt in his Cmtral Asia^ vol. iii, 30GG toiscs. 

The lake Aral derived its name froui the string of islands on tho 
oast and north sides, ihu word in the Kirghis dialect meaning island. 
The lake is 50 leagues (French) broad and 100 long and about 
times the surface of the lake of Geneva. The watera have the saltness 
of Finland, 25 leagues west of Cronstadt. The greatest depth, aboat 
37 toises, is on the west side. It does not contain seals or crebe like 
the Caspian, nor various large species of fish which occur in that sea.— 
Bib. Univ. de Genive^ June^ 1854. 

5. Zodiacal Light, — By letters from Kev. George Jonbs, U.S.N^ 
now of the Japan £zpediiion, we learn that he has made numcroos 
observations on the zodiacal tight, leading to important cooclustoos. 
He remarks that " the light never fails to be seen when the moon or 
clouds do not interfere," a statement which accords with the obserra- 
tions of the writer. His results will be published on the return of the 
£xpeditiuu.-^j. d. d. 
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6. N0U8 m (kdifomui; by W. P. Blake, (from a letter to one of 
the Ediion»)-»I found a greater number of intruded igneous rocks in the 
Gold region than I anticipated* Tbey vary in character and are proba- 
biy of difierent ages. The prevailing trend is N. to N. 45° W., and when 
traversing slates they are generally comformahle to i!ie bedding. Quartz 
veins bearing gold are usually found connected with these intrusions and 
either traverse their mass or constitute a wall between ihem and the 
adjoining folates. Quartz veins traversiui: i!ie slates conformahhj Hnd 
obliquely w itliout any apparent cooneciioa with ihe igoeous intrusions 
are also couHnun. 

Some of the auriferous rjiuirlz veins are worked with great profit. 
Of this, 1 din satisfied from ciirelul exaaiinaUuo, and 1 have niuiiy inter- 
esting details on this subject. 

The elevated placer deposits are very extensive, and are worked 
with much skill and success. 

The numerous exploring shafts sunk in all parts of the country on 
the tops of the hi)ts« have developed many interesting facts concerning 
auriferous drift. There is in most places where placer mining is being 
conducted above the present rivers, a thickness of two hundred feet or 
more of stratified materials that appear to have been laid in compare* 
tivelj quiet water. The peculiarities of these deposits are so various 
and they are so different from those generally known as drift, that a 
wide field is opened for investigation and many detailed observations 
witt he required, before we can understand the changes that have taken 
place in this part of the continent during and since the ''drift period." 

Since I wrote you about the gold and platinum t'rum Port Orforr), I have 
examined several otiier snmples nnd find ihnt ilie percentage of platinum 
is variahlf^ and that iridosmuie is guiierally in Iruge proportion. 1 have 
now several ounces of the mixed me la Is separated from the gold. The 
grains arc very hard but are probably loo small to be used in the maau- 
faciure of pens. 

7. HonuBography. — A new method of copying pages of a printed 
work by transfer, invented by M. Edward Eoyer in Prance, is thus 
named. It le claimed that any book or engraving may be thus copied 
with little expense, and copies multiplied indefinitely, so that a book, 
however rare, never need be out of priiit. It is done rapidly, without 
injuring the original, and so exactly that the most practised eye cannol 
tell the difference. 

8. Sketch of the, Life and LahotM of Dr. Thomas Tkomtan^ F.R.S., 
die., Profi Chem. Univ. Glasgow, etc., delivered at the opening meeting 
of the Glasgow Philosophical Society of Nov. 5, 1852^ by Walter 
Crum, F.R.S., Vice-President of the Society. — Dr. Thomson died on 
the 2d of July, 1852, at 80 years of age, after lung service in the cause 
of science. Mr. Crum gives the following facts showing the part Dr. 
Thomson took in the promulgation of tlie Atomic Theory. 

" On the 26tli of August, 1804, Dr. Thomson went to Manchester, 
and saw for a day or two much of Mr. Dalton, who explained to him 
his views on the composition of bodies. He saw at a glance, as he 
tells us, the immense inijKH iruice of such a theory, and was dMiiijhfed 
with the new light which uiunediately struck liis mind, .lie wruie liuun 
at the time the opinions which were offered, aud liircy ^ears later, when 

bccoNO S£BUS» Vol XVm, No. 5i.>-Nov., 18M. 56 
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about to publbh the third edition of his System of Chemistry, he ob- 
tained Dfthon's permission lo insert ilie sketch he had taken, before 
Dalton himself had given it to the world. The theory was at thai lime 
very slenderly supportcti by facts, for chemists possessed lew experi- 
ments wiucii could be considered as even approaching to accuracy. 
Up to this time when Tiiomson published ihe sketch, he seems to liave 
been DalioiTs only convert. IV'rliaps no other chemist had laken the 
trouble to listen to it, if we except Dr. Henry of Matichester, w ho was 
Dalton's frequent visitor, but there is no probability that even he at so 
early a period accepted the theory, for he speaks of it, so late as 1810, 
in rather doobtful terms. In the sixth edition of his " Elements." 

Thomson^s paper on the oxalates^ read lo the Boyal Society in 1807« 
contained the first direct example of the application of the Daltonian 
theory to snpersalts. He there shows that oxalic acid unites with stroo- 
tian as well as with potash in two different proportions, and that the 
quantity of acid combined with each of these bases in their superoxaU 
ates, is just double of that which saturates the same quantity of base in 
their neutral compounds. During the same year Dr. VVollaston read 
his famous paper on the oxalate, binoxalate, and quadroxalate of potash, 
and he commences it with a relation of what Thomson had already 
done. Ho slates that he liad remarked the same law to prevail in 
various other instances of superacid and subacid salts, and \hi\*. hud 
intended to pursue the subject so as to learn the cause of so regular a 
relation ; but that sucii a pursuit was rendered supcrtluotis bv the ap- 
pearance of Dallon's theory, as explained and iliusiraieU by 1 homsoa. 
He shows also that the bicarbonate of soda loses one-half its carbonic 
acid hy exposure to a red heat — that the potash in su persulphate of 
potash is united to twice as much acid as the same quuuiiiy of potash 
in the neutral sulphate, and that potash unites with three different quan- 
tities of oxalic acid, which bear to each other the relation of 1, 2, and 4 
Dr. Thomson always said, that in the absence of Daiton, Wodaaton 
would have been, very soon, the discoverer of the atomic theory. 

These facts gradually drew the attention of chemists to Mr. Dalton^ 
Tiews. Sir Humphry Davy, however, and others of our most eminent 
chemists, were hostile to them. In the autumn of 1807, Dr. Thomson 
had a long conversation with Mr. Davy at the Royal Institution, during 
which he attempted in vain to convince him that there was any truth in 
the new hypothesis. A few days after, he dined with him at the Royal 
Society Club at the Crown and Anchor' in the Strarjd Dr. Wollaslon 
was also present. After dinner every member left the tavern, rxcept 
Dr. VVollaston, Mr. Davy, and himself, who all remained behind, and 
sat an hour nnd a-balf conversing upon the atomic theory. Woliaslon 
and Thouisun tried to convince l)avy of the inaccuracy of his opuiions; 
but he went away more prejudiced than ever. Soon aAer, Davy met 
Mr. Davics Gilbert, the President of the Royal Soci' iy, and e\h\h]\ed 
to him the atomic theory in so ridiculous a light, a-* lo make Mr. (Ii'bert 
call afterwards on J)r. VVollaston, to learn, probably, what could have 
induced a man of his sagacity and caution to adopt such opinions. Dr. 
Wotlaston begged of Mr. Gilbert to sit down and listen to a few fads 
which he would state to him. He then went over the principal facti, 
«t the time known, respecting the salts in which the proportion of one 
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of the constituents increases in a regular ratio ; and the relations also 
wliieh Dftlton bad fouDcl carbon to bear to hydrogen in defiant gas and 
oarboretted hydrogen. Mr. Gilbert went away a convert to the truth 
of the atomic theory, and had aoon the merit of convincing 31 r Hum* 
^fy Davy, who ever after was a atrenuoaa supporter of it. 

Instead of Dalton^s term ^*atom/* which Thomson adopted, Davy 
always used the word proportion,^* and Wdlaston equivalent,^* 
which was much better; but whatever term we employ, now that the 
thing itself is understood, there can be no doubt that the use of the 
word ^^atom/' (winch conveys at once the idea of an ultimate indivisi- 
ble particle,) greatly contributed to the reception of the doctrine of 
definite proportions, in 1808 Mr. Dalton published a volume of his 
own, ill which not more than five pa^es, widely printed, ;ind one plate 
with explat)ation^, were dtivotf*^! to the announcetnenl and illustraiion 
of the atomic theory. This treatise, if such it can be called, is little 
more co|>u) is than ibat wbtcb bad been given the year before from i)t, 
Tisujiisou's notes." 

9. Prefatorij Notice of LaureiiCs Methode dt Chemic ; by J. B. Piot. 
— This work, rich in new ideas, which have oHen proved fruitful to the 
author hiinsclf, offer/; us the deep convictions of a tnnn who has en- 
riehed science witli numerous and unexpected discoveries. It is the 
review of the tliou'^his of his life; and he felt so deep an interest in 
leaving beliind him tfiis hequcst, that he la!)ored to complete it even 
while in the arms of death. These reasons demand that the work 
shotild be received with serious consideration, and n mind free from 
previous pr(^judices. But to read it with profit and a just appreciation, 
It is imporlanl to bear in iiiiud the C7id which Laurent had in view in its 
composition. He desired to place in the hands of chemists a collection 
of analogies drawn from experiment, which should guide them by the 
strongest probability if not with entire certaiaty, in the explanations to 
which they are continually obliged to have recourse. The operations 
of chemical analysis, whether applied to native or to artificial products, 
make known only the nature and relative proportions of the elements 
which compose them. They cannot teach us whether the molecules of 
the constituent elements are combined in all cases according to a sin* 
gle gederal mode alike for all; or whether they are distributed into 
distinct groups, combined among themselves without individual decom* 
position, and coexisting with their peculiar properties in the complete 
product. This question it is all important to decide, and to ascertain the 
special conditIon5? in either case. For we should expect that the reac- 
tions of a substancf would difl'er according as its molecular constitution 
\3 homogeneous or lu'lerofreneous ; and in the latter case according to 
the nature of the groups thorcin associated. Thus there arc ahiuidant 
examples of bodies, formed from the same simple elements and in the 
same proportions of weight, which are wliolly diverse in chr inical and 
physical proj)ertics. On this point, the most elevated in chemical rea- 
soning, analysis gives no direct information, since iis results only dis- 
tinguish the simple elements separated from each compound, and affirm 
noihiui^ cis to whether they are isolated, or combined in groups whose 
preexistenee cannot be affirmed. Hence it may be justly said that it 
jadgea of bodies only after they have ceased to exist 
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Tbo preexisting sUrte of such bodies em tfaerelore be detennioed 
ooly by induction, end muet reec upon tbe enelogiee of properties and 
reactions ; or else upon theoretical views wbicb by giving a simple eoa- 
eeption for each body under consideration connects it by probable 
narks with those substtiDoes with which it appeals to have the closesi 
relations in molecular constitution. 

Now this latitude which each chemist allows to himself in each par- 
ticular «?eries of his investigations, has introduced great conftwion into 
the science which must siill increase; particularly in proportion as we 
advance in the study of organic p)roducts, where the combinations of a 
small number of simple substance^, alwavs the same, pref?ent a diver- 
sity alfiiosi uifmite. Laurent has had in view to control the exercise of 
this tiberiy by subjecting it to general and uniform laws. Among the 
great number ot rormulas bv which the butJies made known by chem- 
ical analysis can be ilieoreucully represented, he proposed to seek uat 
those which in the present state of our knowledge should be preferred, 
as offering the most general advantages for classification and the prac* 
tical study of compounds; and by bringing together analogous speciaa 
and separating those which are unlike by characters both nomeroua and 
striking, to enable one to foresee, from a careful inspection of the mym* 
bolic formula, the greatest possible number of reactions which tbej 
may exert and the products which may be thereby deduced from tbeoi. 
In a word, he has attempted by a comprehensive method, to do that for 
the collected researches of the chemical science of tbe day, which each 
chemist is trying to do in his own line of research, with limited and 
arbitrary views. Has he succeeded in this great task, for which per- 
haps chemical science hardly offers sufficient material in the way of 
well a^fV'rfiiined facts? This no one will be bold enough to atfirrn, nor 
unjust enough to demand. The inquiry we should make in reading his 
work is, wlieiher, in the majority of cases on which he has relied to 
sustain himself, his views are conformable to experience; so that each 
may have a chance of finding them fruitful in his o\vn case, as they 
have been to Laurent and others. If llicy have this effect, even within 
thei»e limits, he will uuL fail to applaud, while laboring to carry the 
principles to perfection. To repel or reject them at first view because 
they are strange or perhsps announced with too great boldoeaa of ex* 
pression, would be a policy little likely to advance science. If our 
author sometimes attacks raiher rudely the edifice of chemical acieooe 
which has been formed by stow and successive additions, it is be* 
cause, seeing tbe incoherence of the accumulated materials com pos- 
ing it, he has believed it to be more profitable to labor for its reeoo* 
structioQ, than strive to preserve it as it is. He has aimed only to assist 
in the undertaking, by pointing out the relations of types and symbola, 
which^ in the absence of more accurate notions, offer generally some 
reliable grounds for grouping or separating species. In a majority of 
cases, chemistry will thus be able to escape from that empiricism in 
which until lately it has remained. 

The power of rotating polarized light exercised by a great number 
of bodies, as far as known exclusively orcrnnic, furnishes a dehtitte 
character by which the abstract speculations based upon the constitution 
of the compounds of which Lhcy form a part may be either coafirmed 
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or set aside. The applicatioo of this character, thus dtieeted, oflTers a 
direct aad sore method, for resolving a multitude of controverted ques* 
tions in rational chemistry, of the kind which Laurent has treated. 
But the employment of this method is as yet but little extended, although 
it has always been fruitful for those who have employed it in their re* 
searches. 

10. Smithsonian Contributions to Knowledge, Vol. VI. 1854.^ — \\\ 
the volumes oi able papers which are issued under the Smiihsonmn 
fund, this Institution is conferring a lasting benefit on the cause of 
knowledge through the land and through the civtlizecl world. Works, 
the result of profound research, which would fail of a publisher because 
not fitted to command a ready ''cash'' return, here find encoura^^ement 
and the means of an honorable introduction to the libraries of the land, 
and direetiy or indirectly, the views, new principles, and results of re- 
aearehes and explorations over this and other lands, gradually pass into 
general cifculatioci. The volume just now issued, the sixth of the se- 
ries, contains the foltowiog memoirs 

Plants Fremontiana?, or Descriptions of Plants, collected by Col. J. 
C. Fremont ia California ; by John Tobrky. 24 pp. and ten plates. 

Observations on the Batis maritima of LinnsuSy by Jorn Tobrby. S 
pp. and one plate. 

On the Darlingtonia Californica, a n?w Pitcher Plant, from Northern 
California ; by John Tokkey'. 8 pp. and one plate. 

Synopsis ot ilin MnriDe Inverlebrata of Grand Manan, or the Region 
around the Bay of Fuudy, New Bruuswicli ; by VVm. Stimi'SON. 6b pp. 
and three plates. 

Gti tiie Winds of the Northern Hemisphere ; by James H. Coffin, 
Prof, of iMaiiiematics and Naiurul Philosophy in Lafayette College, Pa. 
200 pp. and iTi plates. 

The Ancient Fauna of Nebraska, or a Description of Remains of 
Bxttnct Mammalia and Chelonia from the Biauvaises Terres of Ne- 
braska ; by JosBPH Lbidy, BLD., Prof. Anat. Univ. of Pennsylvania* 
124 pp. and 25 plates. 

Appendix: Ocoultations of Planets and Stara by the Moon, during 
the year 1858, computed by Jubn Downbs. 

The long paper by Prof. Coffin consists largely of tables, present* 
ing abstracts of observations, bearing on the winds and temperature of 
the different zones and regions of the globe. It embodies also deduc- 
tions from the observations, which are of great interest, although of 
course liable to modifications in some cases, as facts are further multi* 
plied. The following are some of these conclusions: 

(1 ) In the Arctic rrprion^ of Xorih America, within the Polar circle, 
the mean direction oi the wiod is about norlh'Uorihwesl^ and well de« 
fined. 

(2.) Between the parallels of latiiude — 60" and 66° there appeara to 
be a bell of easterly or northeasterly winds. 

(3.) South of this bell, there is a zune of westerly winds, (as now 
commonly recognised) which encircles the globe, and is abuui 23^" in 
breadth. Near the limits which divide this zone from the Polar winds on 
the north and from the equatorial on the south (particularly the latter) 
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the pTogreative motion is very amalL The pcogpmlftt iDolkMi moie- 

over is less in Europe than in America. 

( (.) South of this zone and contiguous to it, the winds in the Uoitad 
Slates and on the Atlantic are on the whole eaBlerly,lhougb quiie img* 
uiar, with small proj^ressive motion. 

(5.) Further south, there are the well known northeasterly trade 
witjd^, bin>iiger between 10° and 25° than nearer the equator. In the 
easslern Atlantic near Africa, the winds incline towards the great Des- 
ert. In sun I h western Asia, they are very irregular, and deiy aii ai- 
teaipts to reduce il*em to system. 

The system of winds of the northern hemisphere are llieft-furc re- 
garded by the author, as (1) a southerly in direction in the high norih- 
ere latitudes, but veeHog towaids the weit as they approach a limit 
ranging from about latitude 66** on the weateni cootioent to about leii- 
tude 68** on the eastern, when they become irtegular and dinppear ; 
the area of thia zone is about 11,800,000 miles ; (3) a kodo of weetp 
eriy winds around the earth less than 2000 miles broad ; aiea abcwt 
25,870,000 square miles ; (3) south of this last zonOi a zone of easterly 
winds — area about 60,760,000 square miles. 

(6.) On each side of the Atlantic there is a syslam of winds possani 
ing monsoon features. Drawing curved linos to represent the mean 
annual and the monthly tracks, the curves for the warmer months, fall 
inside of the mean in the warmer months and outside in the winter, 
showini: n deflection towards the land in llio former and towards the 
sea Ml liie latter — an cllcct which the author alleges to be" most convinc- 
ing proof of the influence of heat in the |)roduclif)n of winds and that 
loo upon an oxlensivc scale." These monsoon winds are stated to b© 
analogous to land and sea breezes, only on a grander scale. The ia- 
fluence of the northern lakes on the direction of the wiud, aud also of 
deserts, is discussed in this connection. • 

These are some of the points brought out in Professor Coffuc^s 
paper* 

The extended paper on the Nebraska fossil Mammalia by Prof. LsiDT, 
contains elaborate descriptions and illustrations of the ancient Fauna of 
the remarkable Mauvaises Torres, an earlier less complete paper on 
which by the same author has already been noticed in a former nun- 
bcr of this iournal. The Mammalia all belong to the order Ungulata or 
hoofed ^^ar imaiia, excepting a single carnivorous animal of the feline 
genus Machairodus. Of Chelonian Fossils, there are 5ve species all of 
Sie genus Testudo. The following are the namea of the Ungulata do- 
scribed. 

Poehrotherium WUsonii. Lcidy — most nenrly allied to the rnusks. 

Agriocluzrus autiquus^ Leidy. — In structure betweoQ the ordinary 
Huminants and the anomalous Anojdotherium. 

Oreodon^ LcMdy.— Also between ordinary Ruminants and the Anoplo- 
therium. Species Oreodon Culbertsonii, about ihe size of the woU" of 
Pennsylvania ; O. mq/or, larger iluui tliu Culbertsonii. 

EucroNiplius, I.eidy. — Prohahly related most nearly to UreodoQ. 

Spccieb, E. Jacksoni and E, aurilus. 

ArchaoLherium^ Leidy. — A genus of Suilline Ungulates. 
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Species, A, Morioni. — Head about as large as that of the Lioo. 
A, robustum^ still larger. 

AnehitheriuMy Meyer.— ^Related to Palsotheriam. 
Spseim Anekitkerimn Bavrdii, 

Titamrikerium^ Leidy .^Related to PalKotberittin. Species T. PrmUii^ 
(thb Journal, 1647, iii, 248.) 

PalaotkoriMm giganteum<, Leidy^Twice the size of the P. magouni. 

Rhinoceroi oeHdeiUalia^ Leidy. — Three-fourths as large as the R. 
iadicus. R. Nehra$eenei$t ODe-fourth smaller than the R. occidenlalia* 

The species of Carnivore described is the Mackairodvi primarous^ aD 
animal a little smaller than the American Panther. 

The plates illasiraling this paper are admirable. The Mauvaises Ter- 
res or Bad Lands, nre situated near latitude 42° N. and longitude 26^ 
west from VVaslnngton, or 103'' west from Greenwich. 

11. Verd Antique Marble. — The papers slato thnt ttie new Cily 
Hall of New York is to be built of Verd Antique or iSerpenline marble, 
either from Vermont or the (juarnes of Milford, Connecticut. I'he lat- 
ter is a miserable material for all out-door use, thougli elegant for in- 
door purposes. When the Milford quarries were first opened sonie 35 
to 40 years since, the polished slabs were used as inununients in the 
New Haven Cemetery ; and now they are as gray and rough as if rem« 
nante of Aasyriao antiquity. The Vermont material is more purely a 
serpentine rock, and will not wear as uneyenly. But unpolished, it is 
a dull, blackish, gloomy stone, turning brownish gray on exposure, and 
fit only for a prison. It is quite time that in the selection of buildins ma- 
terial for public structures in the United States, some reference should 
be had to the quality and fitness of the rock. The Greeks were wise 
in using material wiich 2000 years have not wasted nor diminished in 
beauty. 

12. Mastodon. — A skeleton of a Mastodon has been recently dis« 
covered buried in a marsh about two miles from Poughkeepsie, New- 
York. Its state of pfrfcction is not known, as it i?^ yet but partly ex- 
liumed. This is the second skeleton obtained from the vicinity of this 
city. 

British Assodatinn. — The British Association commenced its 
session for the present year at Liverpool, on the 20lh of" September last. 

14. Ueber das Iridium und seine Vvrhindungen. Inaugural-Disser- 
tation zur Erlangung der Philosophischen Dociorwiirtle von Ezec^uiel 
Uricoechea, aus Bogota. 38 pp. 8vo. Gotiingen, 1854, — Theauihor 
of this Inaugural Dissertation, Mr. Uricoechea, from Bogota, has just 
graduated with honors at the Gottiogen University, in the Department 
of Philosophy. A history of the discovery of the Platinum metals is 
first given, in the course of which he observes that, the word Ptatina, 
although derived from the Spanish Plata^ silver, is not properly a di* 
mtnutive of that word, but signifies more correctly tiherAike^ or like 
silver. He cites the sentence from Scaliger, of the 16!h century, in 
which he alludes to this metal,' as follows : Prceterea scito, in funduri- 
bus qui tractattts est inter Mexicum et Dariem, fodinas esse orichaici 
quod nullo igni, nullis ITis[)anibus artibus, hactenus liquescere potutt;" 
and also, the subsequent notice of it in the Ivclacion hisiorica, d:c. of 
Ulloai Donde la Flatina (piedra de Uinui resiaiencia que no es iacil 
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acero) es causa de que ae abandooen ; porque ni la calcinactOD la venca; 
ni el arbitrio jmra extraer el metal que encierra, sioo 4 expensas de 
mucho trabnjo i costo." The author abiy reviews also tbe scientific 
history of tbe platinum metals, and especially of Iridium, and closes 
with some results of his own investigations on the Phosphate of oxyd 
of Iridiunn, Bromid of Iridium and iSodmm, Brumid of Iridium, Sulphatee* 
of oxyd of Iriduim and Chlorid of Indium and Mu^^nc'^itmi. 

15. T/ie Chemislry of Common Life; by James F. A. I ihxston, M.A., 
F.R.S., F.G.S., ike. 12mo. New Yo^k, J854. I). Appieion Co. 
Nos. I, II, and III. — The subjects treated of in these three Nos, are 
»* The Air we Breathe," " The Water we Drink," " The Sod we Cul- 
tivate," " The I'lants we Hear," The Bread we Eut," The Beef we 
Cook," " The Beverages we Infuse," " The Sweets we Extract,'' " The 
Liquors we Ferment,** aad firat part of ^Tbe Narcotics we Indulge 
In.** lo all 270 pa^es 12mo.— Science is here brought to bear suc- 
cessfully and attractively on the common proceesea of domestic and out- 
door life. The three numbers issued are about half the whole work. 

16. Scenerpi Seienee and Ari^ being EairaeU from the Notekook o/*« 
GeologUt and Mining Engineer ; by Professor D. T. Aksted, M. A., 
F.R.S., die. 824 pp. 6vo. London^ 1854. J. Van. Voorst. — ^ProC 
Ansted*8 work contains brief but animated descriptions of the people 
and country met with in his travels, ranging through portions of France, 
Switzerland, Germany, Spain, Sardinia, Algiers, and the United Slaiea; 
and many excellent views, part in liihoiiots, illustrate the scenes of 
whirh it trrat??. A large part of tlie volume is devoird to 'he mine«. 
nnnmg resources and geology of the regions visited, and these add 
largely to the substantial value of the work. 

17. Souvenirs rf'tm JSaturaliste ; par A. De Qh atkefages, Membre 
de rinstitut. In 2 vols. 18mo. Paris, 1854. Victor 'Masson. — The 
author of this work, A. De Quatrefages, is one of the most active and 
thorough Zoologists of France. These volumes are in pari a popular 
Journal of his various e.xcursion8 to the Mediterranean and other re* 
gions, and partly reflections and discussions on scientillc topics, of more 
or less general interest His object, ss he slates, in his iPre&ce, was 
to present the great truths and principles of xoology in a manner thvt 
should make their true bearing, interest and value apparent to the public 
at large. Whether speaking of the incidents of his tours, the pe€iple 
among whom he is cast, or of science, the work is interesting and 
instructive. 

18. The PHncipal Forms of the Skeleton^ and of the Teeth; by Pro- 
fessor R. Owen, F.R.S., d^c. 330 pp. 12mo. Philadelphia, 1854. 
Blanchard <fe Lea. This book is by the most eminent Comparative 
Anatomist of Britain. It u ns written as an introduction to his favorite 

Science, and reviews the stmcturc of the principal forms of liie Skt.''e-. 
ton, nnd of the Tcelh in the Vertebrata. it is illustrated by many 

wood -cuts. 

19. Principles of Comparative Physinlogy; by Wm. B. Cabfenter, 
M.D., F.R.S., &c. 752 pp. 8vo, wuli 390 wood-cuts. A new Ameri- 
can, from the 4th and revised London edition, l^hiladclphia, 1854. 
Blanchard d: Lea. Tbe whole range of organic nature, both vegei4il)^e 
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and animal, is treated of in a physiological point of view, in this elabo- 
rate work of Dr. Carpenter : and there is no Treatise in the Eoglish 
language, thai covers lae same ground in so able a manner. 

20. Human Physiology^ designed for Colleges and the higher Classes 
in SehoolSt and for geQeral reoding ; by Wortdinoton Hookbr, M.D. 
890 pp. ISino, with nearly 200 wood-culs. New York, 1854. Far* 
mer. Brace 4& Co.^Dr. Hooker wrilea wiih perspicuity, explaioe difil* 
cult points wtih aimpticity, and adapts his subject well to school in* 
SI ruction and general reading. His work treats first, of the general 
distinctions of organized and unorganized substances, the distinctions of 
animals and plants, and man^s relations to the three kingdoms of na* 
ture ; second, of the Human Structure as t)eariog oo Physiology; and 

' third, the uses for which the structure is designed. 

21. Science and Merhanitm Illustrated by Examples in the New* 
York Eihibition, 1853-54 ; including extended descriptions of the 
most impoiianl contributions in the various departments, with annota- 
tions and notes relative to the i'rofiress antl present slate of applied 
Scionce and the useful Arts. Edited by E. R. GoonRjrn, Ksq., aided 
by Protcssors Hall and Silliman, and other scit iii ih; and practical 
men. New York, G. P. Puiaam & Co. 1554. 4io, pp. 259, with nu- 
merous illustrations. 

This lung expected volume has at last appeared and is published in 
a uniform style with the Illusiruied Record, of last year, h embraces 
E vaat variety of information, much of it novel and curious, upon the 
wide range of topics covered by its SI Classes. The parts deviHed to 
Mineralogy, Geology and Mining (Class L) to Chemical and Pharma- 
ceutical products (Class II.) and to Philosophical Instruments (Class X.) 
are those most interesting to men of science. As space does not per* 
mit at this moment any eitended abstracts of its contents, we shall take 
occasion to refer to it again at an early day. 

22. History of the Fishes of Massaehusetis ; by David Humphreys 
Storrr. — We have just received a second part of this valuable work, 
extending from page 91 to 130. It embraces descriptions of species of 
the Genera Blennius, Gunnellus, Zonrces, Anarrhicas, Lophius, Chiro- 
nectes, Batrachus, Ctenolabrus, Tautogu, Pimelodus, Cyprintis, Leuco- 
somus, TTy psolepis, Chciloncmus, Argyreus, Catostomn^, ar>d Fundulus; 
and IS lUuslrated with plates 17 to 23, containing lipun s of the species. 

23. The Principles of Animal and Vegetable Physiology; a popu- 
lar Treatise on the Functions and Phenomena of organic life, to which 
is prefixed a general view of the Great r)epartments of liuman Know!* 
edge ; by J. Stevenson Blfshnan, M.D., Physician to the Metropoli- 
tan Free Hospital, &c. ^31 pp. Ixiifio., with 102 wood-cuts. Phila- 
delphia, 1854. Blanchard At Lea. — There is lillJe of almost every- 
thing in this small duodecimo volume. 

24. System der ihisrisehen Morphologies von Dr. J. Victoe Carvs, 
Prof, der vergleichenden Anatomic in Lsipzig. 506 pp. 8vo, with 97 
wood-cuts. Leipzig, 1853. Wm. En^lmann.— Dr. (>irus, the learned 
Comparative Anatomist of Leipzig, discusses in a manner both philo- 
sophical and profound, the general principles of form and structure io' 
the animal kingdom. Thestructures of the different simple and complex 
organs are described with coropriehensive views of their relations ; next 

Ssom Ssaisi, Tot X Vm, No. 64^Kot., 1 8^ 67 
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the processes of growih or developemeni, and then the particular struc- 
tures presented by the ditTerent types of aninoal forms. The work 
closes with chapters od the fundamental relalioos of type series, aod 
the esaenlwl idea of the animet eirtioture, 

85. Atlas 9on Nerd America^ naek dm neuesitn Materu^$n<^ io 18 
Bliiiern mil eriaiiierDdem Texie, herausgc geben von Hbnkt Layei. 
Bratinfchweig, 1854. G. Weslermaiin. — ^This Alias of North Amen* 
lea oofiiaiiM 18 folates.-— The first is a general map of North America; 
the next twelve are devoted to the several slates of the United States; 
th^ 14ih 10 British America; the 15th is an ethnographical chart; the 
16th illustrates the distribution of mammalia over North America ; the 
17th the distribution of plants; the 18ih is an enlarged map of San 
Francisco, ibe Sacramento and Sun Joaqtiin. The mnps, although small, 
are admirably executed, and are r^mnrknhlc fnr the fifJclily with which 
they give recent results. The form of the Alias is a broad quarto, and 
with each plate there is a leaf of text conff^in ng statistical details. 

26. Of the ThtraJity of Worlds^ an Essay. 279 pp. 18n)o. Lon- 
don, J. Parker & Son. — The author of this able essay, whose name 
does not appear on the title page, endeavors to prove that our own 
world is the only one tii space which is inliabited by rational beings. 
The argument is conducted with consummate skill and great power, 
usually with fsimess, although someiimee sophistical when direet reason- 
ing was insufiieient, and in all pans with ennobling thoogbCs of man^ 
ivTatiotis and destiny. With regard to the pfanels of our system, the 
evidence is very nearly conclusrve thst the earth is nearly or qnits 
atone in being tenanted by man. Jupiter, as its density is but l-I, 
or little above thst of water, is regarded as mostly liquid ; Saturn, 
^hich is not heavier than cork, as made op mainly of liqaid and 

• vapor; and thus all the enter planets are stated to be unfitted 
from their nature as well as the absence of tight and heat, for the 
higher orders of life. The Earth, the largest of the solid planets, 
is in the temperate zone of the Planetary system, and air, earth and 
water have here their most equable relaiions. The argument respect- 

• ing the fixed stars carries far less, we should say, very little, probability 
with it. The work has been republished in this country. 

27. More IVorids than one ; by Sir David Brewster, is the title of 
a work written in reply to "The Pluruiiiy ut' Worlds." — ^The distin- 
guished auii)or rests much on the ground that the making of a world 
is waste labor unless the surface is afterward stocked with inhabitants; 
and without a very strict appeal to the snalogtes furnished by science, 
he counts much on what Infinite power maf do in adapting raticosl 
creatures to conditions of all possible kinds. The sun, the tava*covered 
moon, and even Neptune which rolls through space in a perpetual Are* 
tic night, are supposed to have their inhabitants. In these deduclioos, 
the work goes to an extreme the opposite of that of *^The Plurality of 
Worlds." 

28. Sixty- seventh Annual Report of the Regents of the University 
efthe Slate af New York. 816 pp. 8vo. Albany, 1854 — This Re- 
port, like its predecessors, contains much information in the depaitment 
of Meteorology, besides the various Hkbool Reports. 
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29. Set^enih Annual Report of the Rci^rnts of the University of the 
State oj Niw York^ on the Condition of the Sfafe Cain net of Natural 
History and the Historical and A ion annexed thereto. 

124 pp. 8vo. Albany, 185-i. — In addiUon to lists of recent adduions 
to the State Culleciions, this volume contains analyses of specimens of 
sail from difiereot salt mioea, domestic and foreign, and a memoir with 
two plates, on the Serpema of New York, by SpBUCsa F. Baibd. 

9(K Popular Leeiuru on Dramng and Design ; by Wh. Mm mm. 
Professor of Drawing in the School of Design of the Mnrylaod Inali* 
tute. 53 pp. 12mo. Baltimore, 1854.— This small pamphlet ia roado 
up mostly of popular addresses on some public occaaiooa by the author. 

ERARMrs "Wn.?5nv. F.R S , Hf^althr Skin : A Popular Tn'ati*e nn tho Skin and 
Bair, tbeirpres*;rvulion aiul management. 2d Atuericiin, froDi tike fuunii and revii»e<i 
Loodon editioii, with Olnstratioiu. 89S pp. PhUMphimt 1864. Blaaehaid A Lea. 

* Mr.«oTiiF5^ dc rAendAmic Royalfi dfi^ Scicnoo'; do Belg'iqiie. Tome 27. 1853; M^- 
moire*» couronnes et Memoires des i^avants etrangers, Tome 26, 1^61-1663. Th» 
ki»l Tolmne contains a memoir of 8S6 pages and SS fine platen, on the Foiails of the 
Seoiindarj Formations of Ltixemboorg, IL F. Cbanpois and M. O. Ddwaqne. 

Journal op thr Uxitrd STATii AGaicouvaju. Sooibt. SlSpp^ito. Bndrnk^ 
1854. Publiuhcd quarterly. 

RkPORT or Ttt£ TWSMTY-TU)RD VSCXIlfO OP TBE BsJTlSa ASAOOIATlOa POE TBS Alh 

TAKounuT OP SoBHCi^ ImM at Hull in September, 1868. 812 and 148 psgas^ 8vo. 

18M. 

Da. HfiRAf Axv Sei(iLOB?fBa : iJer Process der Welit^?olncht<» nb Onindlnge der 
Metaplijsik oder WUsen des Wissens i&t Witicea der Gei»chidae. 228 pp. 8vo. 
Greifswald, 1864. G. A. Koch>cbe Verlags^BocfalMUiilluQir. Th. Kunike. 

pROOtBDCNQS AciUk KiT. Sci. Philadklpaia. Vol Vir, No. IV. — p. 122. Descrip- 
tion of n<»w ept»cie«» of Viviparous marine and frosh\r.itcr fi>hL's fr<>tii (^iiUfomla; 
W, P. Obibonn.—p. 128. Note on Entophjta; J. Leidj/.—p. 12^. Ue«:rjpUoni of 
New Fishes collected by Br. A L. Hecrmsna, Matoralist altadiad to the Sarray of 
thf Pacific Railroad route, under Lieut R. S. WillianMOD, U.S.A.; also (p. 141) of 
Marine Fislif"*" frnm S;ir\ Fraiu i-co. (•(tllected bv Dr. Kennerly, attached to the Sur- 
vey under J^u i;t, A. W. Whipple; also (p 142) of Fishes from the Pacific coast col- 
lected by Litut. W. P.Trowbridge, U.S.A. ; C. Girard. — p. 156, Synopsis of txlinct 
IfaimBaUs, the remains of wfaieb have been dissovsred in the Eocene formations of 
Nebraska ; Dr. Leidif. — p. 1 ^>^. Notice of u new genus of Cyprinidce ; S. K Baird and 
C. Girard —^yuop'^is of the Erotylid#e of the United States; / L. L^Conte.-^p. IfiS. 
Descriptions of new fossil species from tlie Cretaceous formation of Sage Creek, 
Nehrseka, collected hf the North Pacific Ridlrosd Expedition, undsr Got. J. J. Ste- 
Tenii ; also from the freshwater formation of Nebraska -^J. Kvan^woA B.F.8hm0fd» 

C«'V'rf F.rt WonK'< of M. Arago Pnrh, cliez IIcr(<^r Bo^^sani^e. — Two volumes 
have uppeared ; the lirst containiii<; lll^turic eulogies (of Voung, Fresnel, Watt, Volts, 
Fourier, Caruot^ and also the history "de ma jeuncMe;** the 2d containing Notes on 
Thunder, the Aurora borealis, Electro-mn^netitm, Jlsgnetism of rotation discoTarsd 
by Ara^, and ':nme words on Table Tumint^?. 

The foMowin:^ work?! nlfso arc pnb!i«hed l>y H. Bo*js:in^e : 

Dk la BAGUmiC UiVI.^ATOIEE, DU PfcNDLtK UtT EAl'LOaATLUR, ET DES TaBLIU ToUa- 

irAMTn, ftu point de vue de I'Histoire^ da la Critique ei ds la Methods expMmeatiJa; 

par M. Cbevreul Membre de riostitut. Volume in-8, 1 864. Prix : 5 fj anca, 

BoTLKAU, Prtjfe<s«i<»ur de >f»VHT)if]iip ?ippliq«6e k I'Ecolc d'applicatioii de rArtillerie 
et du 06nte. — lYaJte de b uit^sur^ de& eaux courantes, ou Experiences, ObsarvatioDe 
et M6thode« ccmcamaoi las kts des Titesses, le jaugeage at I^lraloatiMi da la ftwaa 
fndcanique des conrs 'd'eaa de toutc grandeur; le ddbit das pertois des nsines, dsa 
fortifii ation> • t de*) cannux d*irri^ation ; et Taction dynamique dss COUTSnts sur 1st 
eurp;* repo». In-4, avec 7 pL; 1851. 20 fr. . 

YvoN ViLLARCEAU, ostronoHie k rOb«ervatoire ds Paris.— Sur FEtabliMement dee 
Arches de Pont, envisage au point vue de la plus grande stability il Tables pour 
faciliter les ap p lica t ions numsriquss. ]ii-4 arae figivas dana la taita at 8 plaatfisa; 
1864. 12/r. 
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engine, 161. i 

Beale, T., on the microscope, noticed, 302. 
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Bifcbof 'h Lelubucb, uoiiced, 1^ 
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mammoth trees of, 151, 
euribquiikes in. 151. 
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Climate of San Francisco, H. GiUons, 
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Coj^, on winds of North America, 115. 
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Cooke, J. P , new filtering npp«mtnii, 122. 
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Corallines of Colorado desert, on the sup* 
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Cnistacea, geographical distribution of, J. D. 
Dana, 314. 
new Cr^'ptopodia, J. D. Dana, 120. 
Cyanine, 4^ 

D. 
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«rola of the irimeiric system, 3^ 131. 
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on Toarmnline. 254 
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E. 

Earthqunke, city of San Salvador destroyed 

by. 212. 
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Eleciru-rhemical aciiun, Bet^uertl, 38^ 
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GoM€, P. //j on manufactured seowater for 

the nquorium, 293. 
Gmy, A., notices of books, I31j 284^ 128. 

on Bnckleya, 98. 
Grny's Botany of V. S. Exp, Expedition, 132. 
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Hunt, T. S., on the N. A. cryatallme lime- 
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illusirationn of chemical horoology, 2(i9. 
Hurricane, on ihe Brandon, O. N. Stoddard, 

TiL 

of September, 1953, IV. C. RedJieJd, L 

Hydra rtrrm-mothy! and hydrargyretbyl, 413. 

llydrocyiiaaldiu, 113- 



Illumination by electric light, 385, 43?^. 
InfuMjriii ol" the Missi8i»ippi silt, proportione 
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Bratit, 222. 
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tern, J. D. Dana, 35, mL 
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tema, 131,271. 
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on series of, von Kobeli^ 21L 
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Kubt'U, v., on scries of isoroorphous and ho- 
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Kilaueo, T. Coan on, ^ 
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Lnllcmaiid, death of, 431. 
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Lalhrop, ^ P., Meteoruiugical Journal for 
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Laurent's Methode de Chemie, BioCt Preface 
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Level of Sea, on Changes in, A. Tt/lor, 2L 

21f>. ^ t 

Let^rricr, on the email planets, 80. 

Light, on certain properties of, IJ. AUer, 55. 
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line, T. S. Hunt, liia. 

Linnsea, noticed. 2&5. 

Loomis, E , on the resistance experienced by 
bodie:i fuliiug thruugl) the air, ti7. 

M. 

Macffotran D J., on Chinese and Aatec Plum- 

agery, St, 15fi- 
MtipiiMiom by rotation, 3Sfi. 
W.'icneto electric currents, yin^f^icn, 264. 
Malht, J. U'.,on ilie .Norwich phosphate, 33. 
Manual of Natural History for Travellers, 

noticed, 301. 
Mop Projcc lions, E. B. Hunt on, 32fi. 
Masto don, discovery of, at Poughkeepsie, N. 

Maury 's Astronomical Observations, 



>Tclloni, death of, 43L 
Mermc.hes /. Bumeff, KTL 
Metitls, method of desulphurmnp, 591. 
Meinllic Wealth of the I'niled i^taici, J. D. 

\Vhitney on, noticed. 274. 
Meteoric iron of Sonora, C. U. f^hepard^ 369. 
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bi M culur, E. D. A'ortJk, £L 
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Albite from .Middletown, form of, 4rJ. 
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Smith, 312. 
Borocakitc, A. A. Hayes, 25. 
Calciie, of Bristol, Ct, form of, 421. 
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J. D. Dnnu, lliiL 
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Chrysolile, analyhis of, F. A Gentk, Hfl. 
Clintonite, formula of, 129. ILL 

G. J. Brush, 4UL 
Clinochlore of the Tyrol, wn Kt^O, 272. 
Copi.ipiie, analysis of, J. L. SmuA, 2LL 
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Cronstediiie, formula of, 1^9. 
Cuban, analysis of, J. L. SmiA, fflL 
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Dolomite of Hoboken, form of crystal of. 

Feldspars, formulas of, T. S. Hunt, 231 
Gold of Cape Blanco, liifi. 
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lodid of Silver, analysis, J. L. Smith. 2tLL 
Iron, proiosulphuret, J. L. Smith, isO. 
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site, 241L 
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Lievriie, 4a. 

Loxoclase of Hammond, form of, 419. 
Mangniio-magne»iau Alum, J. L. Smiik. 
37«. 

Margarite, formula of, 122. 
Marcasite, relmion in form to Sulphur, iL 
MiKpirkei, cryotnl of, 417. 
Mosnndriie, on fcrmtila of. "54. 
Ovvcniie ideniicul vMiii 'i hunngite, J. L. 
Smith, aifi. 

ibid, F. A. Genth, 4\L 
Platinum of Cape Jiluuco, 156. 
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Polycra»e, form of, 4fi. 

Pyrites, ciystalii of, 417. 
mngnetic, 38J. 

PyroMcleriie, formula of, 12iL 

Pjrrophyllite, anatysin of, F. A. OenfAjUQ. 

Py roxene, form of, 41X 

Qiinrtx, new formn of, J. D. Dana, 417. 

Ripidoliie, formula of, 129. 

Sail and Gypsum of Virginia, 273. 

Scapolite, on alteration of, i; Rath, 

Schurlomite. on formula of, 252. 

Schreibemiie, analysin, J. L. Smith, 230, 

Scoleciie, annlyiti* of, F. A. Genth, IIIL 

Spodumene, form of, 417. 

Struvite, cryntnlhzaiion ot^ 12L 

Thuringite. 376, 4LL 
formula of, 

Topax, 45, 262. 

of Trumbull. Cl., form of, lliL 

Tourmaline, forms of, 419. 
on formula of. 2^ 

Triphyline of Norwich, Mallet, 33. 

Tscheffkiniie. on formula of, 253. 

Wohlerite, crytitiillizalion of, 4fi. 
formula of, 12'J. 

Xenoiime of Georgia, form of, 421. 

J. L. Umith, 377. 

Zircon, crystal of from N. Carolina, 417. 
Mineralogy, 4th edition of System of, by 

J. D. Dana, noticed, 424 . 

works on, published during the years 

18V2 and 1853 to middle of 1854, 42^ 
MiHiiissippi River, R. A. Man oq, 158. 
Morjcand, death of, 429. 
Murchison's Siluria noticed, 301, 324. 
Murexid. 121 

Museunu, uses of, E. Forbes on, 240. 
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Napoli, R., on arseniuretted and antirooni- 
uretted hydrogen, and llieir relations to 
Toxicology, liML 

Natural lliatory review, Dublin, noticed, 302. 

Trickle*, J., correspondence of, 114. 381, 431. 

IS'iobium is Columbium, 392. 

North, E. D., on the binocular microscope, fiL 



o. 

Obituary, Beautems Bcauprr, 115. 

Fischer, of Peteritburgh, 122, 

Jameson, R., L5fi, 

Lallcmand, 3Iciloni, 

Koux, ILL 

Roussin, 1 1.**- 

Victor Mauvais, 116. 

Wallich. 132. 

Webb, P. Barker, 422. 
Oil of cinnamon, artificial production of, 414 . 
Olmsted, D., eclipse of 1S54, 142, 
Owen, on the principal forms of the Skele- 
ton and the Teeth, noticed, 448. 
Oxygen, use of, in asphyxia, 122. 



P. 



Pari! Observatory, 117^ 293. 

Pasteur on a case of dimorphism, 433. 

Photographs, on painting, 42Z. 



Photography, 122, 320. 

collodion for, 22(L 

new kind of collodion, 437. 

engraving from, 3W. 
Planets, new, (Bellona, Amphitrite,) 137, 290. 

on the small, Leverrier, 8LL 

new. 4^ 
Plants, diseases of. 433. 

coloring material of flower* of, 434 

fossil, in amber, 287. 
Plante Junghuhnianas, noticed. 428. 
Plniinura, note on discovery of, 447. 
Plumagery, on Chinese and Azlec, D. J. 

Margowan, 57^ 156. 
Powder, manufacture of, 436. 
Propionic acid, in fermentation, 413. 
Pitorustiermia, W. L Burnett. 104. 
Pyro-eleciric currents, Becquerel, 38i. 

1 

Q. 

Quatrefages's Souvenirs d'un Naturalista, 

noticed, 448. 
Quekett, J., Lectures on Histology by, no> 

ticed, UlL 
Quinine, composition of, 412. 

R. 

Rainbow by light reflected from water, E. 

S. SneU, m. 
Rankine, W. J. Af., mechanical action of 
heat, G4. 

Rath, V , on alteration of acapolite 372, 

Rtdfield, W. C. Hurricane of Sept., 1853, 
and notices of other storms, 1^ LiiL 

Refraction, double, temporarily produced, 
Wertheim. 124. 

Report of Regents of University of New- 
York, noticed, 44'J. 
on State Collection, noticed, 442. 

Rive, A. de la. on the aurora borealis, 353. 

River, on Misbi^eippi, 158. 

Rogers. iL D., Report on the salt and gyp- 
sum of Virginia, noticed, 223. 

Rogers, W. B., and R. E., use of hydrogen 
and carbonic acid in analycia, 213. 

s. 

San Salvador destroyed by an Ekirthquako, 

2IL 

Sea water manufactured for the aquarium, 

293. 

on preserx-ing balance of animals and 

plont* in, VVarrtngton, 1 3.1 
Sea level, changes in, A. Ty lor, 21. 215, 
Setmon's Botany of the Herald^ noticed, 

132. 422. 

Serpents of New York, S. F. Baird on, re- 
ferred to, 442. 
Shepard, C. lA, on meteoric iron of Sonora, 

Silbermann, measure of dilatation and con- 
traction, 388. 
Siluria, introductory chapter of Murchiaon's, 

3J4. 

Sinfteden, on magneto-electric currents, 264- 
Smith, J. L., Reexamination of American 

minerals, 222, 
jSmithsonian Contributions to Knowledge, 
vol. vi. of, noticed, 445. 
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Snril, £. 5., on a rainbow by light reflected 

from vmter, IfL 
Spirii-mpping^, 2Bi. 
Siereoi-cupy, 12^^432. 



V, 

Varuom, made by roeana of carbonic acid, 
416. 

Steu(Ur$ isyuovma Plant Gluro., noticed,! J'*"^ Antirjiu- Mnrble, 442. 
42fl iVjauna Ueg»a, vvurk on by J. F. AJlen, no- 

StoMtrd, O iV., on the BrnnHon Tornado, 70, ' ,, 'i**®*/' ^ 
Siorm of Sept., 1853 and oihere, W, C. Red- i^i"*' diMMise, m 



T. 



Table Turnings, 119. 

Tannic acid compunition of, 412. 

Taurine, artificial pniduclion of, 414. 

Telegraph, on electric induciion of wires of, 
Furuatiif, Six i 

Temperaiure from an artenian well in Italy, 
424. \ 

Thermotypy, 4^ \ 

TI)oni»on. l3r. Thoa., Life and labors of, 44Li 

Tides and tide iruuges. Coast Survey, 206. j 

Tides of Key We>l, A J) Bathe ^ 3iia. 

Tides of ihe While sea, Talyztne, 2iLL • 

Tornado, see Hurriranc. 

Toxiculogv, BH'enlureited hydrogen in rela- 
tion to, R. Nupoli, l*JO. 

Trask's Report on Geology of California, 302. ' 

Trees, mammoth, of CnTifornia. 150, 2M. 

l)flor. A., oa cliauges in sea- level, ^ 'J 16. 

u. 

Uricoechea, E.^ nolice of iitnugurai disserta- 
tion of, 447. 



Volcano of iviiauea, T. Coan, 26. 

w. 

Warrin^on, R., on preserving bnlnnce of 

animals and plants in &eav%aier, 133. 
Wuier,decnnipoKiiion of, by an alloy of sine 

and aniiinoiiy, 
Webb. P. Barker, death of, 422. 
Weights and measures in Turkey, 431. 
Wrrihnm, on double refraction temporarily 

pnNluced, 124. 
Whitney's .Metallic Wealth of the V. States, 

noticed, 224. 
I Winds of North America, Cojtn on, 445, 
I Works, notices of Botuniral, 'iM 
IVy mo ri, J., on Life and writings of Dr. W. L 

Burnett, 2^ 

X. 

Xantheine, and Xanthiner4^ 

z. 

Zirronin, new test for, O. J. Bntsk^ 415, 

Zodiacal lighl, 410. 

Zoological specimens, mode of giving flexi- 
bility to, 100. 



Erxatum.-- Vol. xvii, p. 431^ 16th line, after ilroenita, add *' to calcite and other hex- 
agonal species." 
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